





PARTNERS IN STRENGTHENING EDUCATION 





On the Fifteenth Anniversary of the National Science Teachers Association, 
we of the Business-Industry Section pledge our continued cooperation 
in providing America’s schools with educationally- approved 





Abbott Laboratories 

Aetna Casualty & Surety Company 
Allied Chemical Corporation 
Allis-Chalmers Manufacturing Co. 
Aluminum Company of America 


American Bottlers of Carbonated 
Beverages 


American Cyanamid Company 


American Forest Products 
Industries, Inc. 


American Gas Association 
American Institute of Baking 
American Society of Tool Engineers 


American Telephone & Telegraph 
Co. 


American Trucking Associations, 
Inc. 


Amidon, Paul S., & Associates 

Ariel Davis Manufacturing 
Company 

Armco Steel Corporation 

Association Films 

Association of American Railroads 

Audio-Visual School Service 


Automobile Manufacturers 
Association 


Baltimore & Ohio Railroad 
Battelle Memorial Institute 
Bausch & Lomb Optical Company 
Bell Telephone Laboratories 
Better Light Better Sight Bureau 
Bobbs-Merrill Company, Inc., The 
Bozell & Jacobs, Inc. 
Bristol-Myers Company 

Bulova Watch Company 


Business and Education Council of 
New York 


Cambridge Electric Light Company 
Canadian Industries, Ltd. 

Carrier Corporation 

Champion Paper & Fibre Company 
Cincinnati Gas & Electric Company 
Coats & Clark, Inc. 
Colgate-Palmolive Company 
Colortone Press 

Compton, F. E., and Company 


Corn Industries Research 
Foundation 


Creative Playthings, Inc. 
Crucible Steel Company of America 
Curtis Publishing Company, The 


Daystrom, Inc. 
Detroit Edison Company, The 
Dickson, Sally, Associates 





Donnelley, R. R., & Sons Company 
Dorr Foundation, The 

Dudley Anderson & Yutzy 

Du Pont Company of Canada, Ltd. 
Du Pont, E. I., De Nemours & Co. 


Eastman Kodak Company 

Edison Electric Institute 
Education Research, Inc. 
Educators Progress Service 

Esso Research & Engineering Co. 
Esso Standard Oil Company 

Eye Gate House, Inc. 


Field Enterprises Educational Corp. 
Filmfax Productions 

Firestone Tire & Rubber Company 
Food Machinery & Chemical Corp. 
Ford Motor Company 


General Drafting Company, Inc. 
General Electric Company 
General Foods Corporation 
General Motors Corporation 

Glick & Lorwin, Inc. 

Goodyear Tire & Rubber Company 
Gottlieb, William P., Company 


Graphic Arts Industry, Education 
Council of the 


Greater Detroit Board of Commerce 


Heath Company 

Hercules Powder Company, Inc. 
Hill and Knowlton, Inc. 
Hoffmann-La Roche, Inc. 

Holt, Henry, &6 Company 
Houghton Mifflin Company 
Humble Oil & Refining Company 
Hygrade Seed Company, Inc. 


Illinois Central Railroad 


Industrial Information Institute, 
Inc. 


Inland Steel Company 

Institute for Economic Education 

Institute of Life Insurance 

Instructor Magazine, The 

International Business Machines 
Corp. 

International Harvester Company 

International Minerals & Chemical 
Corp. 


International Nickel Company, Inc. 
International Shoe Company 


Jones & Laughlin Steel Corporation 


services and materials. 


Kaiser Aluminum & Chemical 
Corp. 


Kaiser Steel Corporation 
Kimberly-Clark Corporation 
King Features Syndicate 


Licensed Beverage Industries, Inc. 
Linde Company 

Lipton, Thomas J., Inc. 

Little, Arthur D., Inc. 

Lockheed Aircraft Corporation 


Macmillan Company, The 


Manufacturing Chemists 
Association, Inc. 


McCall Corporation 

McGraw-Hill Book Company, Inc. 
Melpar, Inc. 

Merck & Company 

Miles Samuelson, Inc. 


Minneapolis-Honeywell Regulator 
Co 


Models of Industry, Inc. 


Modern Talking Picture Service, 
Inc. 


Monsanto Chemical Company 


National Better Business Bureau, 
Inc. 


National Broadcasting Company 
National Canners Association 
National Cash Register Company 
National Coal Association 
National Dairy Council 


National Electrical Manufacturers 
Assn. 


National Industrial Conference 
Board 


Natural Rubber Bureau 

New England Council 

New York Stock Exchange 

Noble and Noble Publishers, Inc. 


Owen, F. A., Publishing Company 


Pan American World Airways 
System 

Philadelphia Electric Company 

Physical Science Study Committee 

Pictorial Media, Inc. 

Pittsburgh Plate Glass Company 


Pratt & Whitney Aircraft 
Corporation 


Procter & Gamble Company, The 
Putnam, F. A., Manufacturing Co. 


RCA Victor 
Random House 





Readers Digest 

Remington Rand Univac 
Republic Aviation Corporation 
Republic Steel Corporation 
Rider, John, Publisher, Inc. 
Rose, H. D., & Company, Inc. 
Royal McBee Corporation 


Sams, Howard W., & Company, Inc. 
Scholastic Magazines, Inc. 
Scholastic Roto 

Scientific Apparatus Makers Assn. 
Scott Paper Company 

Scribner’s, Charles, Sons 

Shell Oil Company 


Smith, Kline and French 
Laboratories 


Socony Mobil Oil Company, Inc. 
Sonotone Corporation 

Standard Oil Company of California 
Standard Oil Company, Indiana 


Standard Oil Company (New 
Jersey) 


Student Marketing Institute, Inc. 
Sugar Information, Inc. 

Sun Oil Company 

Sutherland, John, Productions, Inc. 


Tampax, Incorporated 
Texas Company, The 
Time, Inc. 

Trans World Airlines, Inc. 
Trees for Tomorrow, Inc. 


Union Bag-Camp Paper Corp. 
Union Carbide Corporation 
United Air Lines 

United States Steel Corporation 


Ward's Natural Science 
Establishment 


Warner-Lambert Pharmaceutical 
Co. 


Washington Steel Corporation 
West Coast Lumbermen’s Assn. 
Western Electric Company, Inc. 
Westinghouse Electric Corp. 
Weyerhaeuser Timber Company 
Wheat Flour Institute 

Wheeling Steel Corporation 
Whirlpool Corporation 

Winston, The John C., Company 


Yale & Towne Manufacturing 
Company 

Youngstown Sheet & Tube 
Company 


BUSINESS-INDUSTRY SECTION, NATIONAL SCIENCE TEACHERS ASSOCIATION 
READ THE HISTORY OF B. |. ON PAGE 304 


NATIONAL SCIENCE TEACHERS ASSOCIATION 
MEMBERSHIP BY STATES 

















May 31, 1959 
RANK RANK 
NUMBER OF —POPU- RANK BY NUMBER OF —POPU- RANK BY 

STATE MEMBERS LATION MEMBERSHIP STATE MEMBERS LATION MEMBERSHIP 

1958 1959 1950 1958 1959 1958 1959 1950 1958 1959 

Alabama. . 124 17 30 28 | Montana....... 50 65 43 39 38 
| 17 45 51 51 | Nebraska...... 77 91 33 34 31 
Arizona... — 103 38 31 30 | Nevada....... 11 24 50 52 49 
ieee... ... Fa 73 30 36 35 | New Hampshire 40 4] 46 44 47 
California...... 900 1103 2 2 2 | New Jersey.... 353 422 8 7 8 
Colorado... .. ave 209 34 13 18 | New Mexico... 47 48 40 4] 44 
Connecticut..... 195 245 28 16 14 | New York...... 1077 1312 ] 1 1 
Delaware...... 46 54 48 43 42 | North Carolina. 126 157 10 28 24 
se . 150 157 36 23 24 | North Dakota.. 55 62 42 38 40 
Florida. ... . 184 254 20 7] ° 9 | Gle.......... oe 655 5 4 4 
Georgia . 131 155 13 26 26 | Oklahoma..... 204 209 25 14 18 
Hawaii. . 81 90 51 32 32 | Oregon....... 160 193 32 21 22 
Idaho. . 18 17 44 49 51 | Pennsylvania... 652 797 3 3 3 
Illinois. . 465 557 4 5 5 | Puerto Rico.... 18 21 52 49 50 
Indiana. 233 259 12 12 11 | Rhode Island... 40 44 37 44 45 
lowa... . 182 227 22 19 16 | South Carolina. 39 65 27 46 38 
Kansas... .. 191 31 25 23 | South Dakota... 50 71 4] 39 36 
Kentucky . ee 89 19 35 33 | Tennessee...... 78 144 16 33 27 
Louisiana. . |, Fae 122 21 27 Se) Wee. 60. oe 432 6 6 7 
Maine. .. : ie 3. 6: O... iO... Oe GO. Doe FF 
Maryland...... 240 258 24 10 12 | Vermont....... 26 44 47 48 45 
Massachusetts... 276 342 9 9 9 | Virginia....... 187 214 15 17 17 
Michigan. . . oa 479 7 8 6 | Washington.... 202 237 23 15 15 
Minnesota..... 256 286 18 11 10 | West Virginia... 97 86 29 29 34 
Mississippi..... 155 59 26 22 41 | Wisconsin...... 168 209 14 20 18 
Missouri....... 146 207 11 24 21 | Wyoming...... 34 36 49 47 48 

ee 9938 11,722 


THIS MONTH’S COVER . . . 


In the gala spirit of our 15th Anniversary, the States are 
portrayed in a burst of excitement and activity dislodging 
them from their normal geographic locations. With an in- 
crease of 18 per cent in membership over last year, and the 
mounting interest of science teachers to become a part of 
our Association, we challenge you—state by state—to keep 
this spirit alive and compete for improved positioning of 
your state presented in the report above. 
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HIS ANNIVERSARY ISSUE of The Science 

Teacher, commemorating fifteen years of serv- 
ice, July 4, 1944 to July 4, 1959, was prepared 
for a two-fold purpose: 


1. To roll back the years and relate in docu- 
mented form the history of our Association 
from its earliest beginnings; and 

2. To reel out the goals and objectives of the 
Association geared to meet the needs of an 
ever-changing world in future years. 


The story of NSTA, prepared for the first time, 
acquires full meaning only as it relates to the 
efforts and endeavors of the membership, and 
those cooperating groups and organizations who 
have contributed so zealously to its progress 
during the years. 

As the chronology unfolds, it is hoped that you 
will be able to capture the spirit in which our 
Association works. Fundamentally a service or- 
ganization devoted to the development and im- 
provement of science teaching and to the enrich- 
ment and growth of our science teachers, the 
Association has realized a tremendous growth 
and exercises an effective influence for progress 
in the many areas of science education. 

We welcome this opportunity to report on the 
activities of NSTA and to outline the hopes and 
goals of our officers, directors, and members. 
The outlook for continued growth and expansion 
in the age ahead represents a challenge for each 
one of us, and our associates. 


We invite you to resurge with us in the era of 
the future, and rededicate yourselves to greater 
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achievements in the traditionally professional 
and cooperative attitudes so characteristic of our 
members-at-large. 

We encourage those of you who will be read- 
ing the story of our Association for the first time 
through the complimentary distribution of this 
Anniversary issue to examine the record, to re- 
flect on the portent of the future in science edu- 
cation, and to avail yourselves of the opportunity 
to serve and to be served through membership 
in NSTA, your professional society. 

To those contributing members, authors, the 
staff, and organizations and societies joining us 
in this event, we express our earnest apprecia- 
tion. Equally important has been the coopera- 
tion and enthusiastic endorsement of our adver- 
tising clients, without whose support this pub- 
lication project would not have been possible. 
Their participation has enabled us to expand our 
normal 64 pages to 112 and to name-mail the 
September 1959 issue of The Science Teacher to 
40,000 recipients. This is about 23,000 over our 
regular mailing. 

Having been involved in the work of the As- 
sociation over a period of eleven years in my 
capacity as Executive Secretary, it is with much 
personal pride and affection that I view the 
historical record here set forth. The years behind 
have not been without hurdles or discourage- 
ment, but from obscure beginnings we have 
emerged into a dynamic progressive body. Thus, 
with the record before us, your Executive Sec- 
retary and staff join with you in a rededication 
for greater progress in all segments of Associa- 
tion life for the benefit of all. 
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School Financing 


Recognizing that the school finance situation is 
~~ bleak in many states, I can certainly understand 

at local school boards would clutch at make-shift 
operations such as that described in the Reader's 
Digest reprint sent to us through the NSTA packet 
service by the Berg Foundation. At first glance, this 
seems a worthy thing for NSTA to promote. 

While many aid-to-education programs have real 
merit, we must constantly be alert to avoid becoming 
unwitting pawns in a far-reaching campaign to pre- 
vent the American schools from operating on a solid 
financial footing, supported by all the people through 
an equitable tax structure. The hope that we can 
achieve fundamental and lasting improvements in 
schools by soliciting sporadic voluntary handouts 
from business, industry, scientists, retired military 
personnel, etc., is a tragic delusion. The real moral 
of the Reader's Digest story is that the American 
people, understandably motivated by the short-range 
desire to save money and misled by subtle “save the 
poor taxpayer” articles of this type, have sought 
“gimmicks” instead of facing the underlying needs of 
our educational system. 

All too often, the very groups so eager for “coop- 
eration” on the local level are leading the fight 
against the kind of tax structure which would sup- 
port adequately paid, well trained teachers which 
students really need. NSTA, along with other educa- 
tional groups, must make one thing clear: the schools 
are in trouble, and they need massive, continuing 
support from all segments of the American economy. 
It is hypocrisy for NSTA to accept handouts from 
the very people who oppose this kind of support. 

A case in point is the present condition in the 
state of Michigan. It is evident to the science teacher 
in this state that it will take more than free pamphlets 
and visits from industrial engineers to improve 
science education in our schools. But every move to 

ut the state’s school finances on an even keel has 
ian met by the cry, “Higher taxes will drive indus- 
try out of the state!” This protest from Harlow Cur- 
tice, former president of General Motors, was pub- 
lished in the Detroit News the very same week that 
another General Motors executive was quoted as com- 
plaining that our schools were doing an inadequate 
job of training scientists and engineers. 

Certainly we must not go out of our way to 
antagonize any important group in our society, but 
we should look carefully at the motives of any group 
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which seek to conceal or bypass the real needs of 
our schools. These needs call for careful analysis and 
thorough review for long-range plans. 


GERALD M. REES 
1212 Franklin Blod. 
Ann Arbor, Michigan 


Semantics 


Just as L. W. Phillips! finds “aberrations” in the 
“inferences drawn from textbook statements” in 
physics, so teachers of chemistry find reason to ex- 
amine their books. Those books also have phrasing 
of such long standing that it may seem a bit pre- 
sumptuous to question their semantics. 


One such is the so-called Periodic Law. An inven- 
tory of a score or more high school and college books 
for general chemistry discloses that over fifty per 
cent copy Mendeleev's original phrasing. The major- 
ity of the more recent texts use “atomic numbers” in 
place of “atomic weights” in the statement, “The 
properties of elements are _— functions of their 
atomic weights.” A very few use the word “recur- 
ring” in place of “periodic,” but rare indeed is the 
author that tampers with the word “function.” Those 
concerned over the phrasing are critical of the two 
words “periodic” and “function.” As one author? 
puts it, “periodic functions are those that return to 
their maximum values after equal intervals.” The use 
‘of the word “recurring” by the few authors, previ- 
ously mentioned, may indicate that same concern. 


The word “function” is, presumably, used in the 
law to have a mathematical meaning. In that setting, 
dictionaries define it as “a magnitude so related to 
another magnitude that to values of the latter there 
are corresponding values of the former.” The simplest 
such relationship would have magnitude A equal 
magnitude B modified by a third factor usually a 
constant. The chemist queries, “Could such a rela- 
tionship be set up for relating properties of elements 
to their atomic numbers?” If not, then such a state- 
ment is quite lacking in operational utility. It is 
wasted words for the student. If a formal statement 
is required, why not a descriptive one such as, “When 
the + sar are arranged in the order of increasing 
atomic number, elements of similar properties occur 
at regular intervals?” This tells how one arrives at 
the relationship and does not do violence to the 
student’s mathematical vocabulary. 


B. CiirForD HENDRICKS 
Lower Columbia Junior College 
Longview, Washington 





1L. W. Phillips. “Aberrations in Discussions of Newton's 
Laws.”” The Science Teacher, 26:16. 


2H. G. Deming. Introduction to College Chemistry. 
Wiley & Sons, New York. 


John 
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“To everything there is a reason . 
And a time to every purpose under the heaven . . . 
ECCLESIATES 


APC* 


Each president of NSTA has probably asked himself, 
what is the most important service I can perform for the 
organization? The answers of the presidents have been 
characterized by individuality and variety as shown in 
the record. Their efforts and contributions have been 
presented at many meetings such as the colorful array of 
ideas, events, and actions of the past presidents so ably 
conveyed at the last convention in Atlantic City. This 
was a spectacular summary of the creation of desirable 
mutations in each official “year child” of NSTA, resulting 
from the wedding of ideas of presidents and actions of 
members. Brief accounts of the various contributions 
made, and the pictures of all the presidents in a display 
corner at the national office of the Association would 
serve as an inspiration to those who would stop to look 
at the faces, read the names, ponder the dates, and reflect 
on the ideas and events that have enabled the Association 
to grow and through them—become what it is today. 
This would also be an intelligent guide to future presi- 
dents as they contemplate the services they might per- 
form for NSTA. This is the moment of my final contem- 
plation. This is the “count down,” when ideas held in 
the pollen-grain stage must thrust themselves toward 
the womb of perpetual energy, held in readiness by the 
members of the Association. This is the time for the 
fertilization of ideas between a president and each mem- 
ber, if the gestation period is to have its full term and 
birth of action is to occur at our National Convention. 
The curtain is lowering on the first act of the 1960-1961 
drama of NSTA. The initial “APC” must end and the 
stage must be set for the second act, titled “APS.” 


APS* 


To be effective, services and ideas must reflect the 
dynamics of the total cultural period in which they take 
place and operate. They must lend themselves to refrac- 
tion as they pass through the mediums of former practice, 
present aims, and future goals, for each medium has its 
own density and bends ideas and services without regard 
to their originator. 

Services and ideas must capture the leaf-budding spirit 
of change at the time of its conception and urge the 
unfolding and growth of each bud and twig so that the 
entire Association matures the ideas to actions and each 
member becomes as a “leaf and environment interact- 
ing,” producing the starch of action that makes an organi- 
zation firm and the sugar of modification by which it 
feeds itself and sustains and extends its life. 

Contemplation of the ideas expressed has yielded an 
analysis of science education in this present cultural 
period and has been responsible for the following sug- 
gestion. cmp: | and intellectually, teachers and n- 4 
ministrators are ready to plan a series of cumulative, well 
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organized educational experiences for students during 
their twelve to thirteen years of formal education. They 
are willing to consider seriously the modification of the 
present three distinct and often unrelated, repetitious or 
duplicated educational programs of the kindergarten 
through sixth grades, the seventh through ninth grades, 
and the tenth through twelfth grades. They seek advice 
and directives that will guide their curriculum modifica- 
tion efforts toward a K-12 program characterized by a 
series of related yet distinct experiences that guarantees a 
curriculum distinguished by quality rather than quantity. 

If all the science that is known could be taught to all 
students in the schools in twelve or thirteen years, 
quantity and quality would mutually characterize the 
science curriculum. We make a great effort to achieve 
this goal, and in consequence the curriculum guides be- 
come thicker, the textbooks become heavier, the teachers 
pester the administration for more time, the students 
spend more hours in classes, and the teaching units of 
dedicated teachers are constructed at each grade level as 
though this were the only opportunity students would 
ever have to learn science. Had this plan operated in 
the transference of chromosomes, we would have been 
compelled to seek other planets to accommodate a popu- 
lation of living things characterized by more bulk than 
planet Earth can support. We are at the period of devel- 
opment in ideas when schools cannot support all of them 
without increasing the school day, which has been sug- 
gested. This method leads up a blind street, for a day has 
limits also and in the long future course of events, the 
school day has a terminal point at which another day 
begins and unless the size of the orbit of the earth can 
be increased, we will eventually be compelled to be selec- 
tive in the number of ideas we attempt to teach. Selec- 


Publication of 
Tomorrow’s Scientists 


A “two for the price of one” student science publica- 
tion has just been made available through the merger of 
NSTA’s Tomorrow’s Scientists with Science World, now 
being published by Scholastic Magazines, Inc., 33 West 
42nd St., New York City. 


Both of these student journals have gone through three 
years of successful publication and have had wide circu- 
lation to thousands of readers. Continually increasing 
quality of content and an accelerated subscription re- 
sponse are to be expected from the new editors and 
publisher. 

The NSTA Board of Directors has authorized official 
Association cooperation in the revised plan in a number 
of ways. Winning entries in the program of Student 
Science Achievement Awards will continue to be pub- 
lished in the Tomorrow’s Scientists section of Science 
World. Also, the Association will have representation on 
the SW Advisory Board. Appointees for 1959-60 are: 
Miss Anne Nesbit, South Junior High School, Pittsfield, 
Massachusetts; Dr. Sam S. Blanc, Gove Junior High 
School, Denver, Colorado; Dr. Stanley E. Williamson, 
Oregon State College, Corvallis, Oregon. 


Sixteen issues of SW-TS will be published during the 
school year. The subscription price is $1.50; all orders 
should be sent to Scholastic Magazines, Inc., not to NSTA. 
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tivity now is a more practical route to adopt than length- 
ening the school day, for it is a continuing solution for as 
long as education is an activity of man. This, then, is 
one objective, and perhaps the most important one, to be 
achieved in designing a K-12 program in science. 

Each science idea that has been conceived is not of 
equal importance to every other science idea in the 
science education of youth. Some ideas are distinguished 
by the quality of the concept involved. Others are not 
distinguished because they are only one minute part of a 
great quantity of information that has been gathered. A 
science curriculum should be distinguished because it 
includes, at the grade level where they can be learned, 
selected concepts of recognized quality in science. It is 
further distinguished by the careful selection of the num- 
ber of science experiences students need to have to 
develop these quality concepts. For example, we cannot 
teach all that has been known and is known about nuclear 
energy. The responsibility of the K-12 program planner 
is to select the quality concepts and experiences for each 
grade level so that a student continually enriches his 
knowledge and understanding of nuclear energy with 
additional concepts of quality and he graduates knowing 
that although there is much he hasn’t learned, he has a 
good foundation upon which to build his future educa- 
tion. This selectivity we owe our science students as 
their natural heritage from a professional organization. 

This readiness for basic improvement and the current 
exploration for help almost demands that NSTA set itself 
the task of answering these questions: 

1. What are the criteria one can use to evaluate a K-12 

science program? 

2. What are some desirable K-12 science programs 

that can be used as examples? 

3. What principles of a K-12 science program does the 

NSTA accept and promote? 


How and where can these questions be answered? By 
thinking and eg prior to our 1960 National Con- 
vention. By study, iscussion, and recommendation at 
our Convention. By writing and publishing our report 
after the Convention. The challenge has been accepted 
by the program planning committee. The Chairman, Miss 
Dorothy Tryon, is uniting the efforts of the Committee so 
that one of the basic themes to be carried through the 
Convention will be the K-12 science program. 


APH* 


The time has arrived when NSTA as a duly constituted 
body of science teachers that meets once a year, should 
engage, at that time, in the professional activities of 
developing attitudinal stands on important current issues 
in science education. Then plans should be made to 
activate those beliefs through its members, its committees, 
its staff, and in cooperation with other groups. This would 
require members to rededicate themselves to Association 
goals which make it our privilege and responsibility to be 
effective contributors to basic curriculum improvement in 
science education. 


“To everything there is a reason... .” 


DonaLp G. DECKER 


* APC—A President Contemplates 
APS—A President Suggests 
APH—A President Hopes 
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By JAMES R. KILLIAN, JR. 


INFINITE 
INTEGERS 





Special Assistant to the President for Science and Technology, Washington, D. C. 


| AM happy to join in the celebration attending 
the fifteenth anniversary of the establishment 
of the National Science Teachers Association. 
The Association has become an increasingly ef- 
fective agency working in the interest of better 
science teaching in our schools and it has under- 
taken many important projects, carefully and 
thoughtfully worked out, to improve our teach- 
ing. It is appropriate to celebrate these achieve- 
ments of the past fifteen years and to look 
forward to a growing and increasingly useful As- 
sociation in the years ahead. I appreciate this 
chance to congratulate the Association and to 
comment upon the problems and opportunities 
of science teaching today. Finding its expression 
in the climate of freedom, America’s formula for 
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the ultimate attainment of our goals in science 
teaching is found in the people themselves—the 
Infinite Integers. 

During the last quarter century our schools 
have gone through a phase during which lan- 
guages, mathematics, and science have been far 
too generally neglected. This has occurred in 
part because the attitudes and values of the 
American people resulted in a low value being 
placed on these subjects. But, whatever reason, 
we are now engaged in a great effort to strength- 
en science education, and the American people 
are backing this effort. It is not that we want 
to make scientists of all our young people—far 
from it. Rather, it is that science courses have 
come to be a “poor relation” in the curricula of 
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many schools. Until recently we have done little 
—save in our best schools, where science is given 
its proper place and taught as well as anywhere 
in the world. We have been blocked by the base- 
less fear that if we strengthen our science educa- 
tion, we might run the risk of distorting the 
emphasis on other subjects. I hold that we have 
extraordinary opportunity and unique incentive 
now to strengthen science education, and that in 
doing so it can serve to strengthen other parts 
of the curriculum. Science can be the flagship in 
leading to a deepening and strengthening of the 
high school curriculum. 


These opportunities and requirements recently 
led the President’s Science Advisory Committee 
and its panel on science and engineering educa- 
tion to publish a statement on education entitled 
“Education for the Age of Science.” + I would like 
to quote a section directly from the report which 
bears particularly upon one of the problems 
facing the science teacher. 


The Problem of Mutual Understanding 


One of the great strengths of this nation is the 
diversity of its citizens. No man or council of 
men dictates what our people individually 
should do, or how they should be educated. 
Each of us is remarkably free to pursue that 
which interests or profits him personally. Out 
of this great diversity of individual expression 
comes great strength and wide capability. The 
diversity should be husbanded. But it cannot 
long be fruitful if it breaks the nation into iso- 
lated groups. Going his own way, a man must 
understand why other men go theirs, and must 
respect their right of choice. 

A primary objective of an improved educa- 
tional system should be to bridge the gaps be- 
tween important segments of the American 
people. There are many such gaps, even among 
highly educated people: between scientists and 
artists; between intellectuals and non-intellec- 
tuals; between the scientists, humanists, and 
social scientists; between scholars, research 
workers, and teachers; between “pure” scien- 
tists, applied scientists, and engineers; and there 
are others. Such gaps inhibit the close collabo- 
ration between groups which is essential to im- 
proving the intellectual atmosphere and devel- 
oping a better and stronger society. 

We are especially concerned about the gap 
between the man or woman who practices a 
science and the man or woman who teaches it. 
In the high school, and to some extent even in 
the colleges, the teacher does not find adequate 


1 Available through the Government Printing Office, Washing- 
ton 25, D. C. 20¢ a copy. 
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contact between himself and the professional 
scientist or engineer. 

The damage this does is manifold. It deters 
the scientifically-minded young man or woman 
from seeking to make a career in high school 
teaching, since he may feel that he will cut him- 
self off from the world that interests him. It 
deprives the high school student of the assurance 
that he will be taught science by someone who 
understands the subject and loves it. It robs 
both science and engineering of bright young 
students who under the proper stimulus in a 
secondary school might have found in those sub- 
jects the promise of a satisfying career. 

The responsibility for an attack on this state 
of affairs clearly lies with the scientists and 
engineers themselves. They should attempt to 
keep the high school and college teacher in the 
main stream of science, and to welcome him as 
a member of the profession, performing func- 
tions no less vital than those of the research man, 
the professor, or the practicing engineer. It 
serves no purpose for the professional man to be 
critical of high school or any other teaching, 
unless he himself is prepared to take steps to help 
improve it. Indeed it is irresponsible. 


“Education for the Age of Science,” after ex- 
amining the inevitable shortage of adequately 
prepared science teachers as both the number 
of students and the demands on teachers in- 
crease, concludes that we must aid those teachers 
we now have in every effective way. The report 
lists five such ways: 


(1) Many of the non-teaching tasks now imposed 
on teachers should be assigned to others who 
are specially employed for the purpose; 
Teachers’ salaries should be increased to the 
point where the teacher does not have to 
work on other jobs to eke out a living. Being 
properly paid for his real job, he can be ex- 
pected to devote all his time to teaching and 
self-development and to take his rightful 
place in society; 

Time should be provided in the academic 
year (and pay in the summer) which will 
permit teachers to keep up with their subject 
matter; leaves of absence should be allowed 
for the purpose of enabling the teacher to add 
to an understanding of his subject matter; 
We should reexamine our methods of train- 
ing new teachers. We need to evaluate anew 
the relationship between curricula devoted to 
the art of teaching and those devoted to the 
substance of what is to be taught. We need 
to design programs that recognize that meth- 
ods and substance cannot be divorced. We 
almost certainly need to place a higher em- 
phasis on substance. Teacher certification 


(2) 


(3) 


(4) 
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generally should lay more stress on subject 
knowledge than it does now. We suggest 
that subject knowledge should be stressed not 
only to become certified but to stay certified, 
and the need to keep up-to-date should be 
emphasized even by reexamination, if neces- 
sary. Conversely, we deplore those rules 
which exclude from secondary teaching first- 
class scholars solely because they lack the 
proper number of credits in “education”; 

(5) Finally, and perhaps most urgently, we must 
devote very substantial resources to develop- 
ing and supplying teachers with far more 
adequate and up-to-date teaching and learn- 
ing aids of all types. 


I would add that there is another important 
requirement for the improvement of science ed- 
ucation which involves the correction of some 
strange notions about science. There is a wide- 
spread view, for example, that science is “voca- 
tional,” that it is “materialistic,” and “anti-human- 
istic’-—that it contributes only to the practical 
needs and the defense, but not to the quality 
of our society. 


Unlimited Factors 


It is my own deep conviction that the liberal 
arts cannot be liberal without including science, 
and that humanism is an indispensable ally of 
science in a sound scientific education. In the 
face of the practical responsibilities which rest 
in science and engineering for our security and 
our material welfare, it is all too easy for people 
to conclude that science is inimical to the spiritual 
ends of life and for them to fail to understand that 
in reality it is one of man’s most powerful and 
noble means for seeking truth, and that its driv- 
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ing force is the thrust of man’s curiosity to dis- 
cover more of the beauty and order of the 
universe. Scientists have an obligation to make 
this true character of science better understood, 
not by an arrogant advocacy of science and tech- 
nology as the only objective means to increase 
our understanding and well-being, but by the 
balanced and tolerant presentation of science as 
one of the powerful means by which man can 
increase his knowledge and understanding and 
still remain humble and ennobled before the 
wonder and the majesty of what he does not 
understand. As George R. Harrison has elo- 
quently written: “There is no evil, no inhumanity, 
in the primary task of science, to forward man’s 
love and desire for truth. An increased aware- 
ness of truth has often made men uncomfortable, 
but seldom has it made them less human. Science 
increases the areas of spiritual contact between 
man and nature, and man and other men.” 


Let us not forget this complementary character 
of science, which deals with nature, and of the 
humanities which deal with man. To be most 
effective the scientist must study nature in a 
world of men and the humanist must study man 
in a physical environment dominated by science. 
Neither can achieve optimum effectiveness with- 
out working in harmony with the other and 
without the benefit of a harmonious and under- 
standing reaction one with the other. 


Let it also be noted that we have a far better 
chance of producing great scientists in America, 
if we have an educated community that under- 
stands science and values it, as well as the 
humanities, and that views them both as essen- 
tial parts of our culture and the wholeness of 
learning. 
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WHAT DOES FREE SOCIETY DEMAND OF THE 


By PAUL H. DOUGLAS 
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United States Senate, Washington, D.C. 


(Address given at Marquette University College of Engineering, May 21, 1959) 


T is my belief that a free society expects that its 
scientists and engineers will know their jobs. 
No amount of social consciousness can compen- 
sate for lack of expertness in the fundamental 
principles of mechanics, electricity, and chem- 
istry, and in the ways in which the tremendous 
powers latent in nature can be most efficiently, 
economically, and safely employed. 

Frequently, scientists and engineers, like other 
technicians—even in the social sciences, become 
impatient with the theoretical foundations of 
their sciences and become concerned only with 
their applied aspects. This is, of course, a mis- 
take. I do not believe that a man can be a truly 
first-rate engineer, for example, unless he is also 
trained in theoretical physics and chemistry with 
ample laboratory work. He should recognize 
that success in these subjects increasingly rests 
on a thorough mastery of mathematics, which is 
absolutely as basic for applied engineering. 

I believe that one educational consequence of 
this is that we should offer, perhaps require, more 
mathematics in the high schools and teach it 
better. To help in this work, the better students 
should be put on a separate track where they 
can do more and better work; then mathematics 
and science can be made part of the core for all 
academically able students and particularly for 
those who are scientifically inclined. 

I would suggest, moreover, that science is a 
cultural as well as a rational and applied subject. 
Its study gives one new respect for the intellectual 
powers of mankind, of how physical truth must 
be discovered and continually sought, and of how 
truth is not static but unfolding. Certainly the 
modern discoveries of the vastness of the uni- 
verse on the one hand and the amazingly complex 
structures of atoms and chromosomes on the 








1 Abstracted for publication with permission of Senator Douglas 
and Marquette University. 
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other should cure any tendency toward human 
cockiness and lead instead to that wonder which, 
as Plato said, is the beginning of all philosophy. 

Society has the right to expect that its experts 
shall be concerned with the end effects of their 
work and, indeed, the purpose of life itself as 
well as mere technicalities. 

Engineers have been subject to justified criti- 
cism in the past on the ground that they have 
been so absorbed in construction and operation 
that they have paid scant attention to the pur- 
poses for which their work was being used. 
Leonardo da Vinci served willingly as military 
adviser and engineer for Caesar Borgia. More- 
over, as city planner in Milan for Lodovico 
Sforza, he drew plans for a future city where 
only the aristocracy were to be allowed to live 
in the sunlight, while the common people were 
to be compelled to live and work underground. 
In a similar fashion, the great German engineers 
worked just as willingly for Hitler as they had 
for industry under the Weimar Republic. A lot 
of technical skill went into the construction of 
the gas chambers where six million Jews and 
anti-Nazis were gassed to death by Hitler. 

We do not know a great deal about the Russian 
engineers under Communism. At times, they 
have been made the victims of false charges and 
brutal purges. But at times they seem in the 
main to have put their talents freely at the dis- 
posal of a merciless police state which in turn 
has developed and rewarded them as long as 
they did not question either its goals or its tactics. 

Similarly, in this country we have seen talented 
engineers serving loyally and effectively under 
brutal managements without any apparent 
twinges of conscience. And engineers have com- 
monly been all too ready to serve on almost any 
terms those who have held political and industrial 
power. Absorbed in the technical nature of their 
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work, they have been relatively impervious to the 
purposes of that which they have operated. Yet 
we need to recognize along with the engineers 
that the science and engineering techniques 
are neither moral nor immoral as such, but are 
rather amoral and can serve the degradation as 
well as the enhancement of life. 

There is another factor which needs, I think, 
to be frankly faced. That is the fact that if 
one becomes absorbed in the manipulation of 
material forces, there is a natural tendency to 
become somewhat unconcerned about their effect 
on human beings. Those who have watched the 
post-war spread of suburban subdivisions, or the 
urban sprawl, know how beautiful trees and roll- 
ing countrysides have been eliminated in order to 
produce a deadly uniformity which can only 
ultimately lead to further claustrophobia. 

This whole problem is highlighted by the moral 
dilemma created by the development of the 
atomic and hydrogen bombs and the development 
of the intermediate and intercontinental missiles. 
Ever since the validity of Einstein’s theorem that 
E = mc’ was established, it was inevitable that 
sooner or later the enormous energies within the 
atom would be unleashed. It was a wise decision 
of President Roosevelt to try to develop the bomb 
for, had we not done so, there was every prob- 
ability that the Nazis with their own scientists 
and engineers would. Then science would indeed 
have been used to enslave the world and to 
destroy freedom. And freedom is a deep reality 
and not merely a word. 

The physicists who worked upon the bomb, 
a large proportion from my own university, per- 
formed wonders. We all know what followed. 
The atom bomb was succeeded by the hydrogen 
bomb and fusion has achieved infinitely greater 





destruction than fission. As was inevitable, 
knowledge spread. Today, three nations have the 
bomb. In a few years, a dozen promise to have 
it. The human race now has the power to blow 
itself off the face of the earth. In the meantime, 
if the testing continues in its present form for 
a considerable period and is joined in by addi- 
tional nations—and I emphasize all these quali- 
fications—we may expect a marked increase in 
leukemia and cancer of the bones from the fallout 
of Strontium 90. In addition, the genetic effects 
upon future generations will probably be most 
damaging without proper control. 

Now, I do not think anyone is really to blame 
for all this. It was indeed probably inevitable 
and one consequence has flowed naturally from 
another as did events in a Greek tragedy. 

But I submit that scientists and engineers 
should not be indifferent to the possible ter- 
rible consequences of all this. They opened 
Pandora’s box. They unleashed the forces within 
the atom. They gave men the power to achieve 
their own destruction. They cannot in full con- 
science walk away from what they have be- 
queathed to mankind and passively allow others 
to deal with the problem which they have cre- 
ated. We citizens need the trained and in- 
formed help of those who have let the genie 
out of the bottle. 

Nor can scientists content themselves with the 
safeguard proposed by Francis Bacon over 
three centuries ago in his New Atlantis. For 
in that book which forecast the age of science, 
Bacon proposed a gigantic research institute 
called “Philosophers’ House” and as his scien- 
tists let loose a new invention upon the earth, 
they fell upon their knees and prayed that it 
might be used for the benefit and not for the 
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injury of mankind. But we cannot expect the 


Divine Power to do it all for us. We must do 
something for ourselves. That, I think, is what 
most of the great scientists such as Einstein, 
Urey, and others, who brought the atom into 
being, strove for when, with help of a great 
Senator, Brian McMahon of Connecticut, they 
worked to have the development of atomic en- 
ergy under civilian rather than military control. 

This was an important first step. But it was 
only a first step. The great issue remaining lies 
now in the field of international relations and 
the relations between the communist and free 
world. Here we need cool heads, brave hearts, 
and compassionate souls. 

I am not one who blames the United States 
for the head-on collision which seems to be 
looming. The overwhelming proportion of the 
fault lies with the Communist rulers of Russia. 
They are, I believe, out for world domination. 
They regard us as their obstacle. They are 
ultimately ready to use any means if that will 
achieve our defeat. If they were to be suc- 
cessful, they would impose a police state upon us 
which would take away all the oxygen in our 
air of freedom. The experience which we went 
through with the Nazis and Fascists during the 
30’s should have convinced us all that appease- 
ment does not pay and that determined and 
united resistance is necessary to defend free- 
dom. We are now faced with an equally evil 
but more skillful adversary, and determined re- 
sistance should be central to all our thinking 
and to our acts. I am therefore not proposing 
that scientists should cease to develop the mili- 
tary uses of nuclear energy. On the contrary, 
this work must go forward. 


Nurturing the Whole 


I do ask, however, the engineers and scien- 
tists to work on the problem of how air con- 
tamination and radioactive fallout can be less- 
ened whether by underground, underwater, or 
stratospheric explosions and to carry on a pro- 
gram of popular enlightenment about these mat- 
ters such as a very few have been doing. Cer- 
tainly the scientists should try to build up an 
informed public opinion not only within the 
free world but also within the neutral and iron 
curtain countries of the dangers involved in 
atomic testing, of the degree to which the So- 
viet Union is responsible for this, and of the total 
destruction which total war would bring. This 
should not weaken our will to resist and to de- 
fend freedom but it should help to build up an 
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informed public opinion all over the world to 
seek a more peaceful solution of our conflicts. 

In short, a free society has the right to ex- 
pect its scientists and engineers to believe in 
freedom and to seek both to defend and en- 
large it. This is to be a freedom for truth to be 
sifted from error by testing and by reason, to 
help set mankind increasingly free from ex- 
cessive toil, prejudice, and passion. And in their 
leisure hours, I urge that they be skilled par- 
ticipants in movements to clean up our streams 
and waters from the increasing pollution, to pro- 
vide adequate havens of rest and recreation, to 
help see to it that all communities have adequate 
school and library services, and that the intellec- 
tual and spiritual climate is favorable to open 
and tolerant discussion, to a consideration of is- 
sues upon their merits, and to the love for and 
practice of the joys both of pure thought and of 
artistic expression. 

If one embarks upon this course then I pre- 
dict that life will be both more interesting and 
more meaningful. Perhaps only a few will have 
the courage of the great Charles P. Steinmetz, 
the famous research director of the General 
Electric Company, who when he became chair- 
man of the school board of Schenectady found 
that GE was not paying its fair share of the 
community's taxes and that the school children 
were suffering as a result. After thinking the 
matter over, Steinmetz arranged a series of 
community meetings at which he appeared and 
explained just what the facts were and then de- 
manded that GE’s tax assessments be increased 
more closely to their real value. It was a trib- 
ute to Steinmetz and the citizens of Schenectady 
that this was done. It is also something of a 
tribute to General Electric that they did not fire 
him, although his genius and general worth to 
them undoubtedly gave him a protection which 
men of lesser abilities would not have been ac- 
corded in their lifetime. 

Lest it be thought that I exaggerate the need 
for scientists and engineers to be bold and cre- 
ative thinkers and socially concerned citizens, 
let us soberly recognize the pressures which so- 
ciety seems to be increasingly imposing for an 
unthinking conformity. We are all acquainted 
with the type of “organization man” which is 
being evolved within our great corporations, our 
suburbs, and in our political and social organ- 
izations as well. This is the man who agrees 
with every dominant group or policy, and who 
conforms fully and exactly with the customs of 
those about him. Now whatever may be our 
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views and attitudes toward life, I believe nearly 
all of us would agree that in secular matters 
this type of attitude is distinctly not to be en- 
couraged among the members of any group, and 
particularly not among educated men. 

The world has progressed in large part be- 
cause of the sense of curiosity and inquiry, cou- 
pled of course with a high sense of ethical re- 
sponsibility. And it is this combination of quali- 
ties which we should seek to foster among our 
engineers and scientists as well as among our 
technicians. Colleges and universities should 
resist the drift to a deadening uniformity and 
should encourage the creative and inquiring 
spirit. This attitude is perhaps one of the most 
important quality which an educational insti- 
tution can develop. 

But lest I be misunderstood, I must imme- 
diately state certain qualifications to make my 
meaning more precise. 

One should not make a convention of uncon- 
ventionality and differ from prevailing customs 
just in order to be different. This I suspect is 
the intellectual error into which the young beat- 
niks have rushed. The mere growing of a beard 
and the wearing of blue jeans and dirty sweaters 
are not desirable qualities in themselves, nor 
do they indicate any true originality of spirit. 
Nor is the embracing of unpopular political and 
social opinions necessarily a virtue in_ itself. 
What I am asking for is not blind and senti- 
mental revolt but a considered, ordered, and 
socially based independence of mind and spirit 
which gladly supports the good features of our 
society even as it seeks improvement. 

Secondly, as I stressed earlier, while reason 
should have its dignified and proper place, the 
ethical and spiritual imperatives should be con- 
trolling. As Pascal wisely observed, “the heart 
has reasons which reason knows not of.” It is 
my own faith that this imperative should be the 
desire to embody and to transmit the spirit of 
Christian love and to help create an ever broader 
fellowship bound together by love and good will. 
This too is a part of the education of the whole 
man which a free society should expect and try 
to provide, and even cultivate. 


Transcension 


And now may I add another note which to 
many may seem minor. Our scientists and tech- 
nicians should also be cultured men who can 
cultivate the gardens of the mind and spirit. 
Technical competence in itself seems graceless. 
To raise life to its highest level of attraction 
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there should be some cultivation of hobbies and 
some deep interests outside of one’s work and 
one’s duty as a citizen. The world has been a 
fascinating place for a long time and so it is 
today. The great masters of literature—Shake- 
speare, Goethe, Tolstoi—have plumbed the prob- 
lems of human existence to the depths and to 
read them is to experience in a vicarious fashion 
the intensity and mystery of life. The Sistine 
Chapel is one of the glories of the world, and 
the incomparable Michelangelo who painted 
those breathtaking frescoes was probably the 
greatest artistic genius of the race. His paint- 
ings, his sculpture, and the perfectly swelling 
dome of St. Peter's which he created are works 
to become acquainted with and to love. And 
how much richer our lives are for Bach, Mozart, 
and Beethoven and how close at hand they now 
are for us to hear and to enjoy. And nature 
outdoors beckons to us in lake and mountain, 
forest and plain, with a wealth of animate and 
inanimate life which we can enjoy. 

And what about the history of the human 
race itself, of the rise and fall of empires, the 
movements of thought, the formation and func- 
tioning of religious societies, and the broadening 
ethical consciousness of man? Could anything 
be more commanding than these? And may we 
not be moved to reverence by such lives as St. 
Francis, St. Dominic, and St. Benedict, and by 
such modern embodiments of the true and the 
good as Albert Schweitzer and Jane Addams? 

In short, to the educated man life should 
never be boring and despite the competitive 
struggle for excellence and for success there is 
now being provided sufficient leisure for the 
human spirit to expand. 

The great engineers and scientists have al- 
ways been more than mere technicians and as 
men have transcended their occupations. Pascal 
was a theologian as well as a mathematician. 
Steinmetz was an accomplished organist, as is 
Albert Schweitzer. Herbert Hoover took a year 
off from his early career as a mining engineer 
to study Latin and to translate Agricola’s work 
on mining and minerals. John Hays Hammond 
was a man of almost endless interests. 

I am not asking that men should become 
dilettantes and neglect their work. Far from it. 
But life is long and its facets innumerable. As 
we go through life let us savor its richness as 
we pass. And youth is a good time in which to 
begin. And most of these latter qualities must 
be imparted by example, rather than by formal 
discipline or dictates. 
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[ ng task of the research scientist is sometimes a solitary one; not so that of the teaching scientist. 

The activities of the science teacher consistently concern other people—students and colleagues, 
scientists and technicians, educators and citizens. True of the individual science teacher, this 
Common Denominator of cooperative endeavor is vastly more significant for an organization of 
science teachers. The activities of NSTA have brought us distinct advantages and rewarding results 
through cooperation with individuals and groups representative of government and private industry, 
colleges and universities, research laboratories, and professional societies, not only in the U. S. but 
throughout the world. 

We have experienced cordial working relationships with groups whose programs and goals are 
characteristic of our own, and we have learned of other activities and interests unknown to us that 
have helped in molding our own programs. We have accepted high praise and caustic criticism 
alike from our organizational associates. From these we have learned much, and we hope this has 
not always been a unilateral process. A guiding policy of our Association has been to work with 
other groups toward mutual goals. For by its very nature, NSTA is an organization which does 
not—and cannot—live alone. 

On this occasion of the 15th anniversary of NSTA, we have asked representatives of some of 
these cooperating groups to speak on their behalf and ours. 


The National Science Teachers Association is one of thirty (and seventh oldest among) depart- 
ments of the National Education Association. We therefore look on this important and influential 
Association as one of our professional progenitors. Our headquarters staff, established in 1948, is 
housed in the NEA Building in Washington, D. C., and we receive professional advice and adminis- 
trative services from the parent organization. 
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By WILLIAM G. CARR 


Executive Secretary, National Education Association 


The National Education Association takes great pride 
in the work of its departments. These units repre- 
sent most major aspects of education. The Associa- 
tion delegates to departments the important task of 
dealing with the specialized needs of classroom 
teachers and other educators as they seek to improve 
the instructional process or perform other tasks. 
The NEA, through its headquarters divisions and 
committees, promotes the welfare and professional 
development of teachers, carries on public relations 
and legislative programs, defends teachers and 
schools, and otherwise deals with the problems in 
which every member of the profession has a concern. 
The NEA is stronger as its departments develop, 
and the departments are strengthened as the NEA 
grows in the power and wisdom which it brings to 
bear on the educational problems of our democratic 
society. With the increased emphasis on science 
since World War II, it would seem imperative that 
the NEA structure include a service for science edu- 
cation. Happily, the Association had a department 
for science which, with modest financial assistance 
from NEA, stepped into the breach and has carried 
out this function with great distinction. During 
these intervening years, the direct financial support 
of NSTA by the NEA has totaled $51,000. Mean- 
while, NSTA has procured and invested nearly two 
million dollars in service and activities. We have 
watched with pride such specific projects as the 
purchase and growth of this magazine, the establish- 





Dr. Carr joined the NEA headquarters staff in 
1929, coming directly from the California Teach- 
ers Association where he was director of re- 
search. His first post was as director of the 
NEA Research Division and later as associate 
secretary of the Association. Teacher, admin- 
istrator, and consultant in education areas, he 
also serves as secretary-general of the World 
Confederation of Organizations of the Teaching 
Profession. 





ment of NSTA’s Future Scientists of America Foun- 
dation, and the development of regional meetings 
and plans for an Annual Convention (now in its 8th 
year) for science teachers. 

With the completion of the new NEA Center in 
Washington, NSTA now has adequate and up-to- 
date headquarters for its staff. It should be remem- 
bered, however, that the NSTA, like other depart- 
ments of NEA, has had the volunteer services of 
hundreds of members without whose cooperation its 
program would be impossible. 

Substantial continued growth in this important 
and vital department of NEA appears assured. In 
view of the scientific needs of our country and of the 
world, it would be a bold man indeed who would 
set limits to the future growth and usefulness of this 
great group of teachers. 











The other distinguished “parent” of NSTA is the American Association for the Advancement of 
Science of which we are an affiliated group. We have an active role during Christmas week in the 
annual national meeting of this far-flung Association, and we enjoy the reciprocal relations and 
interests with other groups of professional scientists, which are also affiliated with the AAAS. 


By DAEL WOLFLE 


Executive Officer, American Association for the Advancement of Science, Washington, D. C. 


The annual meetings of 
the American Association 
for the Advancement of 
Science bring together a 
multitude variety of peo- 
ple who are interested in 
science: Nobel Prize win- 
ners and high school stu- 
dents, science teachers 
and science writers, in- 
dustrial, government, and 
academic scientists, and 
anyone else who cares to attend. The provision 
of a common meeting ground for all fields of 
science and for variegated interests in science is 
one of the basic functions of the AAAS. 

The NSTA is a regular and especially wel- 
come participant in these annual meetings; es- 
pecially welcome because holding NSTA and 
AAAS meetings together provides many oppor- 
tunities for scientists and science teachers to 
get together to talk about common problems. 





NSTA and AAAS are also both members of 
the Cooperative Committee on the Teaching of 
Science and Mathematics, which was established 
by the AAAS in 1941, and has been functioning 
effectively ever since. The Cooperative Commit- 
tee provides a semiannual opportunity for repre- 
sentatives of societies of scientists and societies 
of science teachers to compare notes and to plan 
cooperatively for the improvement of science. 

One of the basic operating principles of the 
AAAS is that substantial and lasting improvement 
of science teaching can be achieved only through 
the cooperative efforts of scientists and science 
teachers. In this cooperative effort, the NSTA 
and the AAAS have each called on the other for 
help in committee service, in planning new activi- 
ties (such as the Science Teaching Improvement 
Program of the AAAS), in providing informa- 
tion, or in criticizing contemplated programs in- 
tended to improve science teaching. 

The AAAS officers appreciate greatly the con- 
tinuing help and close collaboration with NSTA. 


The National Science Foundation is a relatively recent government agency and many of its 


activities are by nature closely related to our own. NSTA staff and representatives have often served 
in an advisory capacity to NSF, and we have similarly profited from the experience and counsel of 
its representatives. The Foundation has provided grants in support of certain NSTA activities. 


By ALAN T. WATERMAN 


Director, National Science Foundation, Washington, D. C. 


It has been the policy of the National Science 
Foundation to work closely with the scientists of 
America and their professional scientific and edu- 
cational societies in carrying out its responsibili- 
ties with respect to education in the sciences. 
This policy has been based upon our conviction 
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that the problems in science education must be 
solved by the scientists and the science teachers 
themselves within the general framework of the 
scientific and educational community — the 
schools, the colleges, and the professional associa- 
tions, and related groups. 
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It is a pleasure to have 
this opportunity to com- 
mend the officers and staff 
of the National Science 
Teachers Association— 
both present and past—for 
the service which the As- 
sociation has performed in 
helping the science teach- 
ers of America to meet 
their rapidly increasing re- 
sponsibilities. 

During the past few years, the National Science 
Teachers Association and the National Science 
Foundation have found many ways in which co- 
operative undertakings have been of mutual 
value. These have ranged from informal talks 
and conferences to contracts for the performance 
of services for which the Association is uniquely 
equipped to carry out. 

One of the most difficult of the problems with 
which the Foundation has had to cope in the 
administration of its programs for supplemental 
training for science teachers is that of communi- 
cation with the teachers themselves. The Na- 
tional Science Teachers Association has helped in 





many ways to solve this problem. Program an- 
nouncements in The Science Teacher—particu- 
larly with respect to the Foundation’s Institutes 
Programs—have been very helpful. In addition, 
cooperation by the Association with the Directors 
of Summer Institutes in providing mailing lists 
of prospective applicants has been an invaluable 
service. The current “United States Registry of 
Junior and Senior High School Science and Math- 
ematics Teaching Personnel” (maintained jointly 
by the National Science Teachers Association 
and the National Council of Teachers of Mathe- 
matics, with support from the National Science 
Foundation ) is a significant step forward in ful- 
filling the need for more information about the 
Nation’s science and mathematics teachers. 

The Association participated in the planning 
and organization of the Physical Science Study 
Committee, and the Executive Secretary served 
as a member of the Steering Committee. 

In conclusion, we are appreciative of the ef- 
fective ways in which the National Science 
Teachers Association is working both to serve 
and to represent the science teachers—and with 
respect to the National Science Foundation these 
efforts have been highly productive and useful. 


Although NSTA has no legal relationship with the U. S. Office of Education in the Department 
of Health, Education, and Welfare, our cooperative efforts with USOE have been significant in scope 


and impact through the years. 
possible we return them in kind. 


We often seek advice and services whenever needed, and when 


By LAWRENCE G. DERTHICK 


Commissioner, U. S. Office of Education, Department of Health, Education, and Welfare, Washington, D. C. 


The increasing importance of science in the 
lives of people and in the general welfare of the 
Nation has focused the attention of educational 
leaders and science teachers on the Capital. 

With the bonds of cooperative efforts so firmly 
established over the years of association and 
with the science teachers of the Nation seeking 
leadership it would seem that the future holds 
considerable promise for endeavors of mutual 
interest as we pursue the goal of raising the level 
of science teaching in the public and private 
schools of America. 

The United States Office of Education is 
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pleased to extend greet- 
ings to the National Sci- 
ence Teachers Association 
upon the completion of fif- 
teen years of devoted serv- 
ice to the cause of science 
education in America. 
The rapid increase in 
your membership, the 
growth of your annual 
budget, your excellent 
publication program, and 
other increasing services rendered by the Asso- 
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ciation, together with the numerous special pro- 
gram achievements over the years all testify to 
the important place which the National Science 
Teachers Association occupies in education. 
The National Defense Education Act, passed 
by the Congress last September, is attempting 
to improve certain aspects of science teaching. 
The Office of Education has been gratified with 
the part which the National Science Teachers 
Association has taken, both in support of this 
Act, and in planning for its implementation in 
the schools of the country. There has been fur- 
ther cooperation between the two agencies re- 





garding the Federal legislation for science clubs 
and science fairs. 

Since the inception of NSTA, the Specialists 
for Science in the Office of Education, together 
with other Office personnel, have enjoyed cordial 
and cooperative relations. Joint conferences and 
publications have been sponsored from time to 
time and in other ways common purposes and 
goals have been pursued together. For these 
relations and cooperative endeavors the Office 
of Education is deeply appreciative to the Na- 
tional Science Teachers Association and looks 
forward to future endeavors. 


Many representatives from American industry have been quick to see that the activities and 
goals of the NSTA are consistent with their own. Accordingly, an active facet of Association organ- 
ization is the Business-Industry Section. Through this function, individual representatives of many 
commercial and manufacturing groups are able to meet and explore business-industry-education 


objectives and programs. These friends from the nation’s economic life-line are welcome members 
of the NSTA family. 


By JULIAN STREET, JR. 


Chairman, Executive Committee Business-Industry Section, NSTA 


“If you tell me that you 
desire a fig,” wrote Epicte- 
tus in his Discourses, “I 
answer you that there 
must be time. Let it 
first blossom, then bear 
fruit, then ripen.” 

This allusion seems to 
us—the members of the 
Business-Industry Section 
—an appropriately sym- 
bolic salute to our parent, 
the National Science Teachers Association, on 
its fifteenth birthday. For these fruitful years 
have brought a vigorous growth and flourishing 
accomplishment to NSTA. During the eight 
years since the birth of the B-I Section, like 
Epictetus’s fig, our relationship with NSTA has 
blossomed, borne fruit, and ripened. 

In particular, we pay tribute to the NSTA 
official family, including its officers and directors 
as well as the professional staff. These persons 
have displayed unusually patient perseverance 
in cultivating our common interests in the groves 
of science. It was they who had the foresight to 
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see that neither education nor industry could 
afford to live in intellectual isolation from one 
another. It was at their instigation that criteria 
and guidelines were established which paved 
the way for this unique tie between industry and 
the teaching profession. 

Among our 289 B-I members are representa- 
tives of 182 companies and trade associations 
who share with science teachers a common con- 
cern regarding the education of our young for 
the Era of the Atom and the Age of Space. 

Our program aims to further sound educational 
standards and to provide up-to-date information 
for teachers and students in a science-oriented 
society such as ours. 

More specifically, we plan in the immediate fu- 
ture to show how the educator and the business- 
man may work together to make plant tours, 
supplementary teaching aids, science fairs, and 
similar activities, a still more enriching educa- 
tional experience. For it is through such tools 
as these that we shall jointly work toward the 
ultimate goal of igniting the imaginations and 
the disciplined curiosity of our most valuable 
resource of all—the nation’s youth. 
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Although the major part of NSTA activity is related to secondary and elementary schools, we 
are also concerned with matters of higher education. We have ideas about post-high school learning 
in science and are aware of the problems of articulation between high schools and colleges. We 
acquire much of our knowledge about the subject of science and the philosophy of science education 


from our colleagues in colleges and universities, and maintain a continued interest in this aspect of 
learning 
g. 


By HUBERT N. ALYEA 


Professor of Chemistry, Princeton University, Princeton, N. J. 


Grade _ school teachers, 
high school instructors, 
college and_ university 


professors—we are all in 
the same business, the 
business of selling intel- 
lectual curiosity to our 
students. And this com- 
mon denominator of pur- 
pose is what makes NSTA 
just as valuable to the 
college professor as to the 
grade school teacher, or other members. 
There are many contacts of mutual interest in 
the Association activities. The Science Teacher 
constantly supplies us with stimulating ideas 
for presenting our material, with new facts to 
present, with corrections of misconceptions (e.g., 
‘the idea that the motion of man-made planets 
involves centrifugal force). Most important to 
the college professor is the help it affords in 
understanding the kind of preparation his pupils 
have had before they come to him, an apprecia- 
tion of their scientific background which is para- 
mount to a sympathetic teaching program. 








NSTA conventions provide a common market 
place for the exchange of professional ideas be- 
tween teachers at all teaching levels, from which 
we draw the strength that comes from the pro- 
fessional pride of being science teachers, rather 
than teachers of science. Here, too, we learn 
new ways of doing things in the classroom or 
laboratory; here new science projects take shape 
during conversations with our colleagues. For 
at our teaching levels, we have the same pro- 
fessional status as scientists, with the same pro- 
fessional drive to teach others about our fas- 
cinating field and related subjects. 

Then there are many other NSTA activities 
from which the college professor benefits—the 
science institutes both during the summer and 
throughout the year, where teaching ideas can 
be continuously examined, criticized, praised, 
accepted or rejected, altered, and exchanged. 
This is a growing process in which NSTA cata- 
lyzes the interaction of teacher with teacher. 

These are but a few of the many tangible as- 
sets which I as a chemistry teacher in a univer- 
sity find of continuing value in my association 
with NSTA. 


Dr. Stollberg, professor of science and education, introduces 
some of the members of our cooperating groups and asso- 
ciations. As president of NSTA in 1955-56, Dr. Stollberg has 
worked with many of these groups toward achieving Asso- 
ciation goals. A native of Ohio, he graduated from the 
University of Toledo in physics and education; attended 
Columbia University for his Doctor’s Degree in science educa- 
tion in 1947. His professional activities in elementary and 
secondary science teaching enable him to contribute sound 
and consistent direction to our program. 
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Berinnine from 


By HANOR A. WEBB 


Department of Science Education, Peabody 
College for Teachers, Nashville, Tennessee 


“The evil that men do lives after them, the 
good is oft interred with their bones.”—Mark 
Antony in The Funeral Oration over Julius Cae- 
sar, William Shakespeare. 

How wrong can a philosopher be, if the “men” 
are science teachers—or indeed, any teachers! 

The story we tell is of men and women of 
vision, of wisdom, and above all of professional 
spirit. Their common desire was to improve 
science teaching throughout our nation. Their 
service was the initiation of movements among 
their fellows that have grown to the present 
highly influential organizations of science teach- 
ers—in this record, the National Science Teach- 
ers Association and its affiliates. Are these de- 
velopments of their earnestness and energy “in- 
terred” today? The question is rhetorical—the 
answer is “No!” 

Our National Science Teachers Association had 
its beginning in the mind of Dr. Charles Skeele 
Palmer of the University of Colorado, Boulder. 
He enthused others to join in the organization of 
a Colorado State Science Teachers Association 
in December 1894, with the chief purpose of 
planning for a national association to be launched 
at the meeting of the National Education As- 
sociation in Denver, in July 1895. A committee 
was appointed to confer with officers of the NEA 
as to a Department of Science, there being prec- 
edents in the recent organization of departments 
of teachers of Art, Music, Industrial Arts, Busi- 
ness Education, and others. In the existing Sec- 
ondary Department, science was rarely discussed; 
in the programs of Kindergarten and Elementary 
Departments science received no consideration. 

Correspondence with Dr. Nicholas Murray 
Butler, President of the NEA and of Columbia 
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College (later University), and with Dr. Irwin 
Shepard of Winona, Minnesota, Secretary of the 
NEA, was encouraging. A circular was prepared 
by Palmer and others for extensive mailing 
through the United States. It was hoped by this 
to attract a large number of science teachers to 
the NEA’s Denver meeting. 

The circular is well written and detailed; it 
may only be summarized here. Its full text is 
in Addresses and Proceedings of the National 
Education Association. .Denver, Colorado, 1895, 
pages 951-958. 

The first and second paragraphs described the 
state organization of Colorado’s teachers of nat- 
ural science of both secondary and college levels. 

The third paragraph described the aims: 

“The aim is to limit the number of science 
subjects taught [often as many as twelve separate 
sciences in a single high school]; to insist that 
each subject [retained] shall cover at least one 
year; to improve the methods and matter of 
laboratory work and all that is implied therein; to 
determine, if possible, the proper order of the 
natural sciences suitable for, and fundamental to, 
the courses of the secondary school.” (These 
ideals were hardly attained until the influential 
U. S. Office of Education’s Bulletin No. 26, 1920, 
Reorganization of Science in Secondary Schools, 
written by Dr. Otis W. Caldwell’s committee, was 
published and widely distributed. ) 

The fourth and fifth paragraphs announced a 
Round Table Conference to be held at the NEA’s 
Denver meeting in July, “with eminent teachers 
of national reputation present,” and exhibits of 
scientific equipment. Hope was expressed that 
attendance and interest at that meeting would 
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justify application to the NEA for the organiza- 
tion of a Department of Science Teachers. 

The sixth and seventh paragraphs described 
advantages of such a department to science teach- 
ers in secondary schools and colleges. The 
circular was signed by Charles Skeele Palmer of 
the University of Colorado, Boulder; Charles J. 
Ling of East Denver Manual Training High 
School; William Triplett, Superintendent of 
Golden Schools; H. V. Kepner of South Pueblo 
High School; and A. J. Floyd of Greeley High 
School. Many replies were received. 

Has the “good” of this circular—planned by 
these earnest men—been “interred with them?” 
Read on! 

We Begin 


The Round Table meetings were held in the 
Lutheran Church, California and Twenty-second 
Streets, Denver, at 2:30 p.m. Wednesday, July 10, 
and Friday, July 12, 1895. 

Attendance at the First Round Table is not 

reported. It was called to order by Charles S. 
Palmer, who was promptly elected chairman. 
Although many helped to plan this meeting, it is 
obvious that Palmer was the leader and—if one 
must be singled out—the principal founder of 
our Association. The group elected Charles J. 
Ling as secretary. 
‘ The first speaker was Dr. Nicholas Murray 
Butler, president of the NEA. No more dis- 
tinguished “first on the first program” could have 
been selected. Dr. Butler was at the height of 
his educational service and influence, the “Num- 
ber One Educator” of the day. We who have 
spoken since at our Association’s meetings are 
echoes of eminence! 

Among Dr. Butler's remarks were these: “It 
has taken four hundred years to organize science 
into its now accepted subjects. Indeed, only since 
Darwin [1809-1882] and Helmholtz [1821-1894] 
have ideas of science been clarified and classified. 
The school and the teacher must realize this 
disadvantage against subjects which have been 
long settled pedagogically. 

“The history of science as a requirement for 
college entrance shows that the worst enemies 
of science teaching are science teachers in the 
highest positions. The highest function of science 
teaching is to deal with the various aspects of the 
pedagogical of science subjects. We ought to 
know from scientific men what subject matter 
ought to be taught, the order, and conditions.” 

Problems to be answered by scientific men: co- 
ordination of subjects, science in elementary 
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schools, relation of science to other subjects. Dr. 
Butler’s conclusion: “The educational value and 
pedagogical forms of science can be put in a 
valuable form, and will be second to none if 
this problem can be put fairly and accurately on 
a pedagogical basis before teachers.” 

How do you interpret these concluding words 
of Dr. Butler? May I try? If the term “peda- 
gogical” may be simply expressed as “how to 
teach it,” it seems that he was arguing firmly 
against the oft-repeated phrase—almost a slogan 
—of the college specialist: “If you know your 
subject, you can teach it!” 

Succeeding speakers at the First Round Table 
voiced various ideas. Professor Bessey of the Uni- 
versity of Nebraska argued strongly that botany, 
zoology, and physiology should be taught sep- 
arately: “I do not believe in “biological science.’ ” 

Professor Atkinson of the Department of Cryp- 
togramic Botany, Cornell University, after admit- 
ting that he had never taught in any secondary 
school, gave in detail how gross anatomy of plants 
should be the first biological subject that ought 
to be offered in high school. 

Professor Jackman of the Cook County (IIl.) 
Normal School spoke of his methods of teaching 
science in the grades (for which he was already 
famous ), urging a practice of “much observation 
in the freedom of field excursions, where the 
restraints of the schoolroom may be thrown 
aside.” Mr. Otis Ashmore of Savannah, Ga. told 
of excursions with his high school classes to the 
ocean beaches. 

In the light of modern (and your own) at- 
titudes, would you assert that the addresses of 
the first meeting of our Association’s history were 
(a) wholly wise, (b) altogether foolish, (c) part 
wise and part foolish? Mark your ballot, cast 
it in the wastebasket, but remember your choice. 

Attendance at the Second Round Table was 75. 
Dr. Joseph LeConté of the University of Cali- 
fornia, the nation’s most noted geologist, spoke 
eloquently. He referred to the sciences as “a 
revival of learning, as the Book of Nature rather 
than the Book of the Ancients is spread before 
us.” He strongly supported the formation of a 
Department of Natural Science Teaching in the 
NEA structure. 

The following officers—our first—were elected: 
president, Charles E. Bessey, Lincoln, Nebr.; vice- 
president, Wilbur S. Jackman, Chicago; secretary, 
Charles S. Palmer, Boulder, Colo. 

The addresses and discussions that followed 
were chiefly devoted to physics and chemistry, 
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especially as to which of these sciences should be 
presented first in high school. Disagreement was 
strong, argument vigorous. 

A committee was appointed to present a formal 
petition to the Board of Directors, NEA, with Dr. 
LeConté as spokesman. At the Board’s meeting 
the petition was unanimously granted, and the 
Department of Natural Science Instruction (its 
first official title) was in existence. 

The second meeting of the Department of 
Natural Science Instruction was at the Buffalo 
meeting of the NEA, July 9 and 10, 1896. Pro- 
fessor C. E. Bessey of Nebraska presided. The 
attendance, 150. Among the addresses given 
were these: Professor C. E. Bessey, University of 
Nebraska, “Science and Culture”; Professor H. S. 
Carhart, University of Michigan, “The Human- 
istic Element of Science”; Professor W. S. Jack- 
man, Cook County Normal, “The Study of 
Science in the Elementary Grades”; Professor 
John M. Coulter, University of Chicago, “The 
Educational Value of Botany”; Professor Simon 
H. Gage, Cornell University, “Zoology as a 
Factor in Mental Culture.” These, and sum- 
maries of the discussions are presented in full in 
Addresses and Proceedings of the NEA, Buffalo, 
1896, page 939-967. 

Does it interest you to notice that each 
speaker was a college professor, and—except for 
Jackman—a specialist? Some of us may con- 
sider that this was a dangerous start, yet the 
plan continued for many sessions. Do you have 
an explanation? 

It is a temptation to continue the recording 
of speakers and titles for succeeding years, for 
they indicate the thinking of the leaders (yet 
not necessarily the wisest) among science 
teachers of the time. It is not practical to pub- 
lish these details in full, therefore will you trust 
me to select and report speakers of eminence, 
and titles of significance in the development of 
science education? All in favor say “aye”; op- 
posed “no.” The “ayes” have it; I will proceed. 

1897, Milwaukee. Alexander Smith of the Uni- 
versity of Chicago, noted teacher of chemistry 
and author of the most widely-used text, pre- 
sented an address. 

1898, Washington. Reports of sub-committees 
on physics, chemistry, botany, physical geog- 
raphy, and zoology as high school subjects, each 
read by a college professor of the science. Total 
speakers, six college professors, and one high 
school teacher. 

1899, Los Angeles. A delightful quotation 
from President Elliot of Harvard: “Two kinds 
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of men make good teachers—young men, and 
men who never grow old!” 

1900, Charleston. Brief program on nature 
study. During this year a science teachers’ 
magazine was conceived in the mind of C. E. 
Linebarger of Lake View High School, Chi- 
cago. With the aid of others it began issue 
in March, 1901; its name, School Science (now 
School Science and Mathematics.) This stimu- 
lated the organization of the Central Associa- 
tion of Science and Mathematics Teachers, which 
met first in Chicago, April 9, 1903. Charles H. 
Smith of the Hyde Park High School, Chicago, 
was the first president. The full story of this 
flourishing contemporary of our own Association 
is told in an anniversary volume, A Half Cen- 
tury of Teaching Science and Mathematics, pub- 
lished by the Association in 1950. 

1904, St. Louis. Dr. Otis W. Caldwell partici- 
pated in the discussion. 

1908, Cleveland. The American Nature Study 
Society held its first meeting on January 2, 1908, 
in Chicago. The driving forces behind this or- 
ganization were Liberty Hyde Baily of Cornell 
and Maurice Bigelow of Columbia. From the 
beginning the Society invited to membership 
“any person interested in any phase of nature 
and elementary science.” Its journals are Nature 
Magazine and Canadian Nature. The history 
and philosophy of this Society are told in a 
dramatic article by E. Laurence Palmer, “Fifty 
Years of Nature Study and the American Nature 
Study Society,” Nature Magazine, December, 
1957, pages 473-480. 

1909, Denver. Dr. Otis W. Caldwell, presi- 
dent, spoke on “Science as a Foundation for 
Modern Industry.” He was a prophet indeed! 

1911, San Francisco. Three of the many 
papers made the first mention of general sci- 
ence as a desirable subject for high school. 
(You may be interested in the article, “How 
General Science Began,” by Hanor A. Webb, 
School Science and Mathematics LIX, 421-430, 
June 1959.) General science was not men- 
tioned again on the program for four years. 

1915, Oakland. A high school teacher favored 
general science; a college teacher opposed. U. S. 
Commissioner of Education, P. P. Claxton, spoke 
on “The Cultural Value of Science Instruction.” 

1916, New York City. Five sessions, one be- 
ing a symposium on the training of science 
teachers. John Dewey spoke on “Method in 
Science Teaching.” (See The Science Teacher, 
22:119, April 1955. ) 
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1917, Portland. Chief topic, science for war. 
1918, Pittsburgh. Science for war again. 

1922, Boston. A feature address, “The Science 
of Outdoor Life,” by William G. (Cap'n Bill) 
Vinal of Cleveland, who in 1959 is still speaking 
on the same subject! 


1923, Oakland-San Francisco. A challenging 


paper, “Why Teach Science At All?” Your 
answer? 
1924, Washington. 1925, Indianapolis. Shall 


we mention the first appearance on these pro- 
grams of an earnest, middle-aged Tennessean 
—Hanor A. Webb, “Types of Investigations in 
Science Teaching?” All in favor say “aye”; op- 
posed, “no.” The “noes” have it, and no men- 
tion will be made. 

‘ 1926, Philadelphia. The program featured na- 
ture study, with Mrs. Anna Botsford Comstock 
of Cornell the chief speaker. 

1928, Minneapolis. A feature address by Sam- 
uel Ralph Powers of Teachers College, “Needed 
Research in Science Teaching.” A modest note— 
Hanor A. Webb, presiding. 

On February 27, 1928, the National Associ- 
ation for Research in Science Teaching was or- 
ganized at Cambridge, Mass., chiefly through 
the efforts of W. L. Eikenberry of State Teachers 
College, East Stroudsburg, Pa. He was elected 
first president, and S. Ralph Powers of Teachers 
College began a service of more than a decade 
as secretary. A rapidly moving story of the first 
quarter-century of this Association is told by 
Ralph K. Watkins, “The Beginnings, Early Mem- 
bership, and Early Activities of NARST,” and 
by Hanor A. Webb, “The Growth and Activities 
of NARST,” in the Silver Anniversary Issue of 
Science Education, 37:11-21 (February 1953). 
The Association flourishes today. 

1933, Chicago. In December 1933, more than 
one hundred science teachers met in Boston at 
the invitation of the Committee on the Place of 
Science in Education of the American Associ- 
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ation for the Advancement of Science, Dr. Otis 
W. Caldwell, Chairman. They wished to con- 
sider the formation of an association of science 
teachers affiliated with the AAAS. For decades 
this major organization of scientists had held 
no programs devoted to the problems of teach- 
ing science. The Sections named for the sciences 
presented papers on research; even Section Q, 
Education, considered chiefly statistical and 
psychological reports. 

During the year, chiefly through the efforts 
of Harry A. Carpenter, Specialist in Science, 
Rochester (N. Y.) Public Schools, it was learned 
that many local science clubs and _ teachers’ 
groups would federate with a national organi- 
zation such as he proposed. Attendance of teach- 
ers at the December meetings of the AAAS as 
part of that Association’s program promised to be 
satisfactory. The Department of Science Instruc- 
tion, NEA, during its 38 years of existence, had 
never sought such affiliations throughout the na- 
tion, for reasons that seemed wise to its officers. 

Dr. Carpenter and his committee arranged 
a program meeting at Pittsburgh, during the 
December, 1934 meeting of the AAAS. An in- 
teresting precedent was established in that the 
luncheon meeting was addressed by the president 
of the AAAS. This meeting was also addressed 
by such notables as Dr. Edward L. Thorndyke 
and Dr. Robert A. Millikan. There was also 
much discussion of the problems of an Associ- 
ation such as had been proposed. 

An organization committee was appointed with 
Harry A. Carpenter chairman. This committee 
reported a year later (January 2, 1936, at Saint 
Louis, with details of a constitution and plans 
of operation. Next December, 1936, at Atlantic 
City, the AAAS accepted the American Science 
Teachers Association as “an associated organi- 
zation.” Harry A. Carpenter was installed as 
president. Programs were given at AAAS meet- 
ings until 1942. 
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In 1935, Ira C. Davis, of the University of Wis- 
consin, president of the Department of Science 
Instruction, NEA, and his advisors, initiated a 
program of invitations to science teacher groups 
for affiliation. This was carried on with much 
earnestness, and with considerable success. As 
a result, many science teachers held membership 
in both groups (DSI of NEA and ASTA of 
AAAS) as well as in their local organizations. A 
feeling developed that these two national science 
teachers’ groups were competing for member- 
ships and for affiliates to a degree that was not in 
the best interests of the profession. For this rea- 
son the merger of these two chief science teach- 
ers’ organizations in 1944 was accepted by many 
with some relief. 

An interesting account of these early meet- 
ings is given by Otis W. Caldwell in “The 
American Science Teachers Association,” School 
and Society, May 25, 1935. 

1938, New York City. During this year the 
National Association of Biology Teachers was 
organized, for the purpose of greater specializa- 
tion in this area. 

1939, San Francisco. A new problem—how 
shall $1000 granted by the NEA be spent for 
some worthy development? A new feature—a 
treasurer and dues of 50¢ a year. A constitu- 
tional revision—establishing four regional vice- 
presidents. Organization of a National Council 
on Science Teaching was discussed, with a full 
time Executive Secretary and headquarters pro- 
posed in the National Education Association’s 
building in Washington. 

1940, Milwaukee. A proposed constitution for 
a Council on Science Teaching was read by 
Philip G. Johnson of Cornell. It was obvious 





that important changes in the organization and 
activities of the Department of Science Instruc- 
tion impended. 

1942, Denver. The Department of Science 
Instruction reorganized as the American Coun- 
cil of Science Teachers. The word “American” 
was considered to be more suitable than “Na- 
tional” to designate the scope of the Council. 

The National Committee on Science Teach- 
ing, appointed the previous year, gave three 
reports. Highly detailed plans for local sec- 
tions, affiliation with State science groups, and 
other cooperative activities, were presented. 

1943, Indianapolis. Philip G. Johnson, first 
president of the American Council of Science 
Teachers, presided. Annual dues were set at 
$1.00. The Science Teacher, edited and pub- 
lished for several years by John C. Chiddix of 
the High School, Normal, Ill., was adopted as 
the official journal. 

1944. No meeting of the Council was held. 
The armed forces and industries had called 
many science teachers from their classrooms. 
Nevertheless, membership in the Council in- 
creased 70 per cent during the year and a num- 
ber of science groups affiliated. 

It was in this year of stress that two major 
organizations—the American Council of Science 
Teachers and the American Science Teachers 
Association—merged and the National Science 
Teachers Association, whose birth this volume 
celebrates, began its service. This was the end 
of one era and the beginning of another. Per- 
mit a paraphrase—“the good that men do lives 
after them, and we cherish their memory!” 

A most competent historian of science educa- 
tion has been given the assignment to tell the 
rest of the story. Take it away, Morris Meister! 








Our notable historian, Hanor A. Webb, emeritus professor 
of chemistry and science education, George Peabody College 
for Teachers, Nashville, Tennessee, has been a pioneer in 
many forward movements in science education, including 
the founding of NSTA. Dr. Webb has ably outlined the 
early steps taken to form our Association. 
active in science education for 50 years since his early days 
at the University of Nashville and the University of Chicago. 


He has been 
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By MORRIS MEISTER 


President, Bronx Community College, Bronx, New York 


CIENCE teachers in America have always 

shown an independence that has been unique 
among professional groups of teachers. They 
do not seem to get together too easily. They 
have a propensity for forming strong local asso- 
ciations. In this respect they differ somewhat 
from teachers of English, teachers of social 
studies, teachers of language, mathematics, and 
health education, all of whom have succeeded 
in forming large national and well integrated 
professional associations. 

In 1944 science teachers were giving their 
support to such important national groups as 
the National Association for Research in Science 
Teaching, the Central Association of Science and 
Mathematics Teachers, the National Biological 
Teachers Association, the American National 
Study Society, the American Science Teachers 
Association, and the NEA Department of Science 
Instruction. With the merger of the last two 
under the banner of NSTA, the bridge began to 
span. While all the organizations listed are 
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still in existence, quite active, and doing fine 
professional work, there is no doubt that NSTA 
has won the greatest amount of support among 
teachers of science in America. NSTA has now 
become the strongest voice in behalf of sci- 
ence teaching in this country. 

Reviewing some of the discussions and min- 
utes of the 1944 merger meeting in Pittsburgh, 
this significant paragraph sets up the important 
goals during the early beginnings of the NSTA: 


As we see it, we are heading: (1) toward a 
new outlook in science education, (2) toward a 
greater concern with excellence in educational 
product and better conservation of human re- 
sources, (3) toward the development of new 
kinds of higher education for most of our able 
young people, (4) toward extended scientific 
literacy for the citizens, (5) toward science as a 
humanistic study, (6) toward new concepts of 
teacher preparation and teacher methods, (7) 
toward new meanings and new conflicts gener- 
ated by the scientific age. 
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As is often the case with hybrids, they demon- 
strate a vigor and strength greater than that 
of their parents. So with NSTA, which brought 
together the concern for science teaching as 
reflected in the American Association for the 
Advancement of Science and the interest of the 
NEA, whose Department of Science Instruction 
reflected the problems of the classroom teacher. 
The achievements which followed can best be 
delineated through the essential objectives of 
each of the presidents of NSTA. 


Crossing the Bridge 


The writer recalls vividly the important pio- 
neering efforts of Dr. Philip G. Johnson, our first 
president, who served with great distinction for 
two years, in laying the foundations and marking 
out lines of potential growth. He devoted himself 
to bringing financial support to NSTA and to the 
establishment of planning committees in essen- 
tial areas. His great vision as the “founding 
father” has played an important role in the con- 
tinuing growth of NSTA. 

The second president, Dr. Morris Meister, car- 
ried on toward NSTA objectives, concentrating 
on two essentials: 

First, it seemed important to develop NSTA as 
a service organization to science teachers; 

Secondly, it seemed important to marshal sup- 
port for science teaching from business and in- 
dustry, who had a stake and an investment in the 
country’s program in science education. 

As a result, the next two years of NSTA opera- 
tions gave major attention to the Packet Service 
and the creation of a strong committee on rela- 
tions between science teaching and industry. 
Both programs flourished and had their repercus- 
sions in a revitalized magazine to our member- 
ship. All of this gave rise to a very busy central 
office at the NEA. It became increasingly clear 
that NSTA would never realize its full potential 
unless it could command the services, full time, 
of an Executive Secretary, with all the assistance 
that his office would require. This meant financ- 
ing on a scale for which the membership dues 
and other sources of revenue were quite inade- 
quate. Out of this need came two very import- 
ant developments which counted heavily in the 
later success of NSTA. 

First, the financial help given to us by NEA. 

Secondly, the appointment of Robert H. Carle- 
ton as Executive Secretary. 

In the writer's humble opinion, the most sig- 
nificant event for NSTA was the gathering at the 
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home of Dr. Meister in August 1948, to welcome 
Mr. Carleton to this newly created position. Mr. 
Carleton assumed the duties of his office imme- 
diately thereafter and has continued in this ca- 
pacity to the present date. 

The third president, Mr. Norman R. D. Jones, 
devoted his year’s administration to a successful 
membership campaign. 

Dr. Nathan A. Neal, the fourth president, ini- 
tiated NSTA’s National Conventions. These have 
served to focus the attention of science teachers 
upon the key problems of the science classroom 
and upon efforts to solve them. The conventions 
have helped to bring home to government and 
educational agencies the pressing needs of sci- 
ence education in America. 

Presidents Ralph Lefler and Arthur O. Baker, 
fifth and sixth in sequence, made great strides 
with our professional journal, The Science 
Teacher, by that time the sole property of 
NSTA. In their administrations, too, the Packet 
Service reached a high tide and justified com- 
pletely the soundness of the CEDUR formula 
which had guided the service since 1947. 


In the CEDUR formula, we have: 


C for consultation—a number of NSTA subject- 
matter specialists were selected and business 
and industrial organizations were invited to call 
on these experts for help in planning and pro- 
ducing their educational materials intended for 
use in schools. 


E for evaluation—no instructional material is ever 
included in a packet without prior evaluation 
of its content, accuracy, and appropriateness 
for the classroom, regardless of financial subsidy 
or pressure. The Evaluation Committee has 
examined well over 2500 items to date. 


D for distribution—Packets are sent to all mem- 
bers of NSTA, but in addition many items of 
packets are frequently sent to a much larger 
list of teachers including those on NSTA’s U. S. 
Registry of science teaching personnel. 

U for utilization—Many packet items have trig- 
gered ingenious teaching methods, enlivened 
class discussions, and stimulated students to do 
projects, or contributed to making learning more 
effective; studies looking toward improved uti- 
lization have been carried out by NSTA com- 
mittees. 


R for research—The kind of instructional material 
produced by industry is only at the beginning 
of its growth. Research will help to realize 
their potential of usefulness. In this effort, 
industry and science teachers must continue to 
work together. 
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Dr. Harold E. Wise, Dr. Charlotte L. Grant, 
and Dr. Walter S. Lapp were at the helm of 
NSTA during the next three years. Each of them 
gave steady direction and stability to the rapidly 
growing organization. Among the many devel- 
opments for the years 1952-1955, we can list at 
least these five important ones: effective ma- 
chinery for enlisting support of regional groups 
of science teachers; attracting financial support 
through grants of various kinds; organization of a 
series of awards to science teachers and to their 
students; “How to Do It” sessions at NSTA con- 
ventions; and a series of studies designed to eval- 
uate a variety of science teaching equipment and 
apparatus. 

Dr. Robert Stollberg’s administration in 1955- 
1956 was characterized by the prominence of ac- 
tivities undertaken by the Business-Industry Sec- 
tion, an off-shoot of the earlier council on improv- 
ing relations between industry and science teach- 
ing. Dr. Stollberg did much to attain for NSTA 
the full potential value of this relationship. 

Dr. John S. Richardson, eleventh NSTA presi- 
dent, took full advantage of NSTA’s progress and 
extended the scope of its work into new areas. 
He pointed the way to needed areas of research 
to find better guidance for meeting the country’s 
needs in science education. 

Doctors Glenn O. Blough and Herbert A. 
Smith, twelfth and thirteenth presidents, brought 
better balance to the work of NSTA by giving 
emphasis to science in the elementary school and 
to better programs for the education of science 
teachers. They also helped to establish closer re- 
lationships between NSTA and the growing list 
of government agencies interested in and giving 
support to science teaching. 





To Doctors Donald G. Decker and Robert A. 
Rice, now controlling the destinies of NSTA, we 
offer congratulations and best wishes. They 
have inherited a tradition and the fruits of pio- 
neering effort which will continue to flourish un- 
der their leadership. Our bridge is destined to 
span, not only national lanes, but those of the 
world through the expansion of our efforts in 
international activities. 


Bridging the Future 


The space age has brought new forces into 
being, difficult to understand and presenting dif- 
ficulties of adjustment. Years ago, scientists and 
teaching scientists saw clearly that man need no 
longer crawl at the bottom of his ocean of air. 
Now the man on the street can see and under- 
stand that he is no longer earthbound. This fact, 
in time, will be as liberating in mind and spirit 
as was the discovery a thousand years ago that 
the earth is not flat. We now know how that 
simple discovery has changed civilization. Man’s 
jump into the third dimension will have similar 
impact, only more quickly and dramatically. 
Man must suddenly adjust himself to such ideas 
as weightlessness, to a new order of speed of 
motion, to new kinds of radiation, to a new mean- 
ing of war, to strange new flights of imagination 
and adventure, to new concepts of life and living, 
and to powerful forces in the realm of ideas and 
the spirit which dwarf even the effects of the 
theory of evolution and of atomic energy. The 
future will not be smooth, but more challenging 
and zestful than any world man has ever known. 
In this future science teachers must play a lead- 
ing part—a part which NSTA can make vitally 
important to build on for posterity. 





Morris Meister leads us “across the bridge” into the future. 
A leader in education and a noted American “man” of Sci- 
ence, Dr. Meister is best known as founder and first principal 
of Bronx High School of Science. He was born in Poland, 
but has lived and worked in New York since coming to 
America with his parents. His undergraduate work was 
completed at City College, and he later attended Columbia 
University and New York University for graduate work. 
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THE FPUTURE SCIENTISTS 
OF AMERICA FOUNDATION 


By PHILIP G. JOHNSON 


Professor of Education, Cornell University, Ithaca, New York 


js the spring of 1951 The Thomas Alva Edison 
Foundation, Inc., gave support to a conference 
on scientific manpower that was planned cooper- 
atively by the Foundation, The National Science 
Teachers Association, and the U. S. Office of Ed- 
ucation. A follow-up conference was called by 
the U. S. Office of Education in the early fall of 
1951 and proposals for action were becoming 
crystallized. The Committee on Professional Re- 
lations and Projects of the NSTA developed five 
successive drafts of plans for action. The basic 
ideas pertaining to services to future scientists 
and engineers were presented to the NSTA Board 
of Directors in January 1952 and an overwhelm- 
ing yote for immediate announcement and action 
was received. A proposal for a Future Scientists 
of America Foundation was then prepared and 

to the Executive Committee of the 
NSTA and adopted by them in broad outline at 
a meeting in February 1952. Nineteen major as- 
sociations, societies, government departments, 
and other agencies, all concerned ‘about the man- 
power problems, were invited to send representa- 
tives for a full discussion of the proposal. Twenty 
leaders participated in the conference by asking 
penetrating questions, making suggestions, and 
giving words of caution. All were urged to dis- 
cuss the proposed FSAF within their respective 
organizations and to send additional ideas for 
consideration. Needed revisions were made in 
the proposal before it was referred to the NSTA 
Board of Directors for study and action. Their 
vote in March 1952 approved further develop- 
ments through the authorization of an Admin- 
istrative Committee pro-tem to explore organ- 
izational and operational patterns and to report 
to the Board of Directors at the June 1952 meet- 
ing. The Administrative Committee pro-tem in- 
cluded representatives from the Atomic Energy 
Commission, National Council of Teachers of 
Mathematics, National Science Teachers Associa- 
tion, Secondary School Principals, Science Clubs 
of America, Science Service, and the U. S. Office 
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of Education. Consultants and observers from 
other interested organizations and agencies also 
participated in the discussions. In the two meet- 
ings of the Administrative Committee pro-tem it 
became increasingly clear that (1) it would be 
wise to postpone the establishment of a youth 
organization since there were so many other serv- 
ices to be undertaken; (2) the Administrative 
Committee when established should be broadly 
representative of scientists, science teachers, and 
Séience educators; (3) there should be an annual 
meeting open to all concerned persons for pur- 
poses of learning about activities, presenting crit- 
icisms and making suggestions; and (4) the Fu- 
ture Scientists of America Foundation would be 
responsible to the NSTA Board of Directors. 
These ideas, with the proposed fields of action 
limited largely to Guidance and Related Serv- 
ices to Students, Science Achievement Awards 
for Students, Research in Seience Teaching, In- 
stitutes and Workshops for Teachers, and Science 
Teacher Recognition Awards, were favored by 
the Beard of Directors in their June 1952 ap- 
proval of the establishment of an Administrative 
Committee for FSAF, NSTA now had a Future 
Scientists of America Foundation but no funds. 
Two developments in the fall of 1952 helped 
the FSAF to get started. The American Society 
for Metals had supported a student achievement 
awards program and its operation was incorpo- 
rated in the FSAF. A major chemical manu- 
facturer volunteered to invite representatives 
from other major companies and foundations to 
a meeting where the FSAF plan could be pre- 
sented, discussed, and plans for financing could 
be considered. This meeting brought out the 
need for research to determine what services 
were really important as an initial activity. 
The critical shortage of scientists and engi- 
neers, together with the shortage of science 
teachers, made the area of guidance and related 
services a suitable area for research. What did 
science teachers know about the available science 
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incentives, science career information, and the 
specialized training opportunities for high school 
science students and high school science teachers? 
What did they know about science-related career 
materials and services for students? What were 
effective ways of using the available career ma- 
terials and services? These and other questions 
were built into a research instrument which was 
distributed to science teachers with an appeal 
for a response based on their professional spirit 
and their desire to serve the youth and the Na- 
tion. Responses revealed that a vast majority of 
the teachers were unacquainted with many valu- 
able career guidance materials and _ services. 
It was also clearly evident that there was no 
pamphlet to aid in the recruitment of future 
science teachers. The first published services of 
the FSAF were quite naturally a report of the re- 
search; a pamphlet giving specific titles, names 
and addresses for available materials and serv- 
ices; and a booklet on science teaching as a 
career. The booklet on career guidance materials 
and services has developed over the years through 
numerous revisions and is now available under 
the title of Encouraging Future Scientists: Keys 
to Careers. The booklet on science teaching 
as a Career was reprinted numerous times and has 
now been completely rewritten. A corollary 
result outside of FSAF has been the preparation 
ahd publication of a large number of new and 
revised career guidance materials and the devel- 
opment of new career guidance services. 

One of the urgent needs expressed from time 
to time by science teachers was positive help 
to students in initiating and developing science 
projects. Two pamphlets were prepared to help 
meet this need. One of these has recently been 
rewritten in order to render a more adequate 
service. They are currently available under the 
titles Encouraging Future Scientists: Student 
Projects and If You Want To Do a Science 
Project. During all the years of FSAF since its 
organization, there has been a Student Achieve- 
ment Recognition Program sponsored with in- 
creasing generosity by the American Society for 
Metals. The design of the program has changed 
somewhat from year to year based on the sugges- 
tions of science teachers, but the basic pattern 
and plan have remained the same. Undoubt- 
edly this has had a profound effect on the 
growth of science fairs and science congress ac- 
tivities. Along with this growth has come a grow- 
ing number of criticisms about the national, 
state, and local promotion and operation of sci- 
ence fairs. Again and again the members of the 
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Administrative Committee have considered these 
ideas, but due to the need for other services they 
have continued to postpone the establishment of 
a Future Scientists of America youth organiza- 
tion. What other needs and services have been 
given encouragement and help? 


Special Projects 


Science teachers were urging the FSAF to aid 
them in finding summer opportunities that were 
helpful in their teaching as well as remunera- 
tive in basic support. This resulted in vigorous 
efforts to encourage industrial research and de- 
velopment departments to employ science teach- 
ers and at the same time help science teachers 
to seek such employment. This program devel- 
oped rapidly and within a few years the indus- 
tries were managing their own campaigns to 
employ science teachers during the summer 
months. Science teachers were also asking for 
opportunities to participate in research at col- 
leges and universities. FSAF sent inquiries to 
such institutions and thereby discovered where 
such summer opportunities would be available. 
Teachers were informed about these research 
participation opportunities and their applica- 
tions were sent to the colleges and universities 
of their choice. Unfortunately the educational 
institutions found it difficult to provide the funds 
needed to compensate the teachers for their serv- 
ices and many teachers were denied opportunities 
of this kind. The values of this type of summer 
pursuit have recently been recognized by the 
National Science Foundation in an experimental 
program essentially like the one that FSAF ini- 
tiated. More than 500 science and mathematics 
teachers were involved in this type of program 
during the summer of 1959 under stipends and 
allowances similar to the more common NSF 
Summer Institutes. Since this service has now 
been accepted as a major experiment by NSF the 
Administrative Committee decided to develop 
other needed services. 

During the development of opportunities in 
industrial laboratories and in colleges and univer- 
sities there were a number of critical problems 
that needed special study by science teachers. 
Such studies were made possible by grants of 
money to FSAF for the purpose of establishing 
and operating short summer institutes. Con- 
ference reports such as the following resulted 
from these conferences: Teacher Demonstra- 
tions in Chemistry, The Science Teacher as 
Career Counselor, Teaching Critical Thinking 
Through Chemistry, and Science in the Junior 
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High School. A program of recognition awards 
for teachers—another facet of the five major ac- 
tivies of FSAF, was made possible when the 
American Society for Metals approved the in- 
clusion of teachers in the awards program. This 
continued for only a few years but the published 
result was Science Teaching Ideas II published 
in 1955. The most notable development result- 
ing from FSAF explorations with awards for 
teachers followed when the U. S. National 
Cancer Institute provided NSTA with a grant 
to underwrite the STAR Awards Program. Three 
successive programs of Science Teacher Achieve- 
ment Recognition have stimulated many teachers 
to make known their best teaching ideas. 


U. S. Registry 


All of you have been the beneficiaries of an- 
other service initiated by FSAF. Several years 
ago there was an evident need for a name list of 
science teachers of the nation. There was no 
such registry. FSAF appealed for funds but 
none was made available. Then FSAF began 
the task little by little from funds that had been 
contributed to FSAF without restrictions. When 
this list had grown to about 40,000 and when the 
NSF was enlarging its services to high school 
teachers the opportunity came. The NSF made 
available a generous grant to complete the name 
list of high school science teachers as well as 
the high school mathematics teachers—the latter 
with the cooperation of the National Council for 
Teachers of Mathematics. Again the FSAF pio- 
neered and was ready to make use of its know- 
how in performing a needed service. 

During these years when the FSAF was be- 
coming established and undertaking services de- 
sired by science teachers the members of the 
Administrative Committee and other leaders con- 
cerned about science teaching as a profession, 
were searching for the major services under 
FSAF that might very largely overarch the de- 
velopment of pamphlets and reports. This type 
of searching became more and more the concern 
of the members of the Administrative Committee 
of FSAF as the National Science Foundation was 
making it possible for colleges and universities 
to develop and operate special summer and aca- 
demic year institutes for science teachers. What 
major opportunities and services to science 
teachers and science students were still lacking? 
Considerable thought and counsel were devoted 
to a consideration of tests to identify science 
talents at an early age. This did not seem neces- 
sary in view of what was known about how such 
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talents can best be identified and it was therefore 
not undertaken. A challenge to a few leaders in 
science teaching during a conference in 1954 
brought forth an idea that has grown into a truly 
major idea, called On-the-Job Research. 

It seemed to be the time to develop a design, 
to announce the plan to secondary school science 
teachers, and to see the types of proposals that 
would come forth. The Administrative Com- 
mittee set aside $5000 for the first series of grants 
to be made in the fall of 1957. The plan that 
was developed in a committee meeting brought 
16 proposals. Four grants were made for a total 
of $2600. A few additional proposals were con- 
sidered in the spring of 1958 and the following 
fall. Three new grants were made and all the 
earlier grants were continued, some without any 
additional funds. Considerably less than a total 
of $5000 was allocated. 

The sub-committee at the fall 1958 meeting 
gave much time to the planning of an evaluation. 
The evaluation was carried through and FSAF 
had reports of the pilot run of projects that had 
had time sufficient to get established and in 
operation. What appeared to be the verdict? 
Funds were very limited and little publicity was 
given to this pilot run. Therefore the basic 
factors of prestige, recognition, opportunity for 
increased income, reduced teaching load, and 
summer employment, had not been achieved. It 
appeared that intellectually stimulating associa- 
tions have been achieved at least in part through 
work with the very capable students and con- 
sultations with the scientists. It appeared that 
the scientists were favorably impressed with the 
values of the projects, most of the school ad- 
ministrators welcomed the idea, and their school 
boards allowed their teachers to receive a grant 
which was administered by the office according 
to the prepared budget. Secondary school science 
teachers could and would submit worthwhile re- 
search proposals and would be challenged even 
if only modest grants for supplies, equipment, a 
few references, and a little travel were offered. 
It was clear that the effect on teaching was highly 
desirable and the safeguards that have been 
established were both desirable and rather ade- 
quate. The high school students thought very 
well of the idea and so did the community in 
places where they came to know about it. 

On-the-Job Research by secondary school sci- 
ence teachers can have a truly great influence 
for good if FSAF will find available funds and 
if it manages effectively a substantial program of 
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Born in Nebraska and receiving his Master's Degree from 
the University of Nebraska, Dr. Johnson completed his Doc- 
torate at Cornell University in Ithaca, New York, from which 
institution he now operates. 
professional services, Dr. Johnson represents one of our most 
tireless leaders and participants. 
teacher, administrator, and first President of NSTA, 1944-46, 
guarantee him a continuing esteem as a “founding father,” 
and as a dean of American science education. 


Active in every phase of NSTA‘s 


His activities as author, 








grants. There should be $250,000 available for 
grants within a school year. The Future Sci- 
entists of America Foundation could then an- 
nounce to the secondary school science teachers 
of the Nation a program of grants that would 
make available to a teacher who can submit a 
truly promising proposal, enough money to pro- 
vide real prestige and recognition; real oppor- 
tunity for increased income for work after school, 
evenings, Saturdays, vacations, and the summer 
period; real reduced teaching load through 
money for the employment of a substitute teacher 
or part-time teacher to take over some of the 
regular teacher’s work; real interesting and re- 
munerative summer employment at home or in 
a nearby college or university; and young as 
well as mature persons who become intellectually 
stimulating associates. In the future there should 
be enough funds so that the scientific consultant 
will go to the school to meet with the students 
on the project as well as other students in the 
school and to tell the story of science and the 
lives of scientists, without any personal sacrifice 
and if possible with some honorarium. There 
should be enough funds for the purchase of the 
scientific supplies and equipment needed, the 
special references that are pertinent, and funds 
so that the teacher can travel to see the con- 
sultant as well as attend the principal meeting 
of the society most closely related to his area of 
research. How much would such a grant re- 
quire? The amount will vary from project to 
project based on what the teacher and the school 
would propose but grants may well vary from 
$1000 to perhaps as much as $5000. FSAF will 
need a special executive to manage this program, 
plus the usual office staff. There will be a need 
for funds to bring together scientists and science 
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teachers to study project proposals and to select 
those which appear to be truly promising. There 
will need to be some funds for office supplies, 
publicity, evaluation, and reports. It is hoped 
that there are corporations, foundations, and 
other agencies that will set an example in gen- 
erous grants for others to follow. FSAF is ready 
to undergird our excellent secondary school sci- 
ence teachers so that they will continue to be 
leaders in our secondary schools, and our youth 
now in high school and in college will look for- 
ward to becoming outstanding secondary school 
science teachers because it appears to be a chal- 
lenging and rewarding career. On-the-Job Re- 
search may become one of the major overarching 
services of FSAF in the future. 

The members of the Administrative Committee 
have over several years studied the need for a 
Future Scientists of America youth organization. 
The great majority of science teachers and the 
leaders in science teaching feel that the present 
over-promotion of science fairs without much 
regard for the needs and wishes of the science 
teachers makes it wise to establish a competing 
organization to those already available since con- 
structive competition has been the basis for 
progress in America. Plans are still rather in- 
definite but teachers are urged to send sugges- 
tions to the FSAF. A Future Scientists of America 
with the characteristics of a scientific organiza- 
tion could give new stature to the science activi- 
ties of our youth. Here may be another of the 
major overarching services of FSAF. 

And what of the future? The FSAF has had 
a busy and constructive past. You can be sure 
that it will have an even more active and con- 
structive future. With your suggestions and 
criticisms it cannot help but grow. 
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Business-Industry Activities 


By G. P. O’CONNELL 


Public Relations Staff, General Motors Corporation, Detroit, Michigan 


IONEERS have been noted for their willing- 

ness to venture into the unknown—to go 
places and do things that other people have 
wanted to do. The true pioneer must have—an 
inquiring mind, a sense of adventure, and a 
desire to improve. The men and women who 
organized the National Science Teachers Associ- 
ation were truly pioneers. 

The improvement of science education in the 
classrooms of the nation has always been con- 
sidered as a major objective of the NSTA. Dur- 
ing its fifteen-year history, NSTA has initiated a 
number of successful projects aimed at further- 
ing this objective. One of these was the establish- 
ment in 1947 of a National Advisory Council on 
Industry-Science Teaching Relations made up of 
ten industrial representatives and ten science 
educators from various states. 

The first few sessions of the Council were 
devoted to establishing a mutual understanding 
of the problems of science education and explor- 
ing ways and means in which the members, work- 
ing together, could help solve these problems. 

The need expressed by science teachers for 
supplementary teaching aids for use in their 
classrooms and laboratories, together with the 
willingness on the part of industry to cooperate 
by making available to science teachers much 
needed technical information, training materials, 
and equipment, set the stage for the Council's 
first project—the NSTA Packet Service. 

To date 400,000 packets, each containing 6 to 
10 items, have been distributed to science teach- 
ers throughout the country. Packets now go to 
14,000 science teachers quarterly. These mate- 
rials which include booklets, pamphlets, charts, 
etc., supplied by business and industry, provide 
teachers with up-to-date and realistic data and 
illustrations dramatizing scientific principles. 

With the Packet Service well under way, the 
Council next addressed itself to the task of de- 
veloping a program that would meet the broader 
aspects of all areas of mutual concern to science 
education and industry. This resulted in the de- 
velopment of its famous five-point program which 
came to be known as CEDUR—(See page 298). 

The steady growth and development of NSTA’s 
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business-industry relations can be largely traced 
to the influence of the Advisory Council and its 
CEDUR program. 

Perhaps the most significant development in 
NSTA’s business-industry relations which came 
about as a direct result of the Council’s activities 
was the formation in 1949 of a Business-Industry 
Section in NSTA. 

When in 1950 the Board of Directors of the 
National Science Teachers Association approved 
the organization of the B-I group as a Section and 
accepted by-laws to govern its operation, it 
established the first, and to date the only, formal 
recognition of a relationship between business 
and industry and a department of the National 
Education Association. 

In the pursuit of its objectives—advancing in- 
dustry-education relations, furthering sound edu- 
cational standards, and providing up-to-date in- 
formation to teachers and students in a science 
oriented society—the B-I Section has grown over 
the years to its current membership of 290. Its 
membership is nationwide and is truly a cross 
section of a forward thinking business and in- 
dustrial citizenry whose common bond is a sin- 
cere and active interest in the scientific education 
of our nation’s youth. 

The program of the B-I Section is mainly di- 
rected toward keeping the members up-to-date 
on current activities in the field of business-in- 
dustry-education developments. This is ac- 
complished primarily through news letters and 
other publications, surveys, meetings, and _per- 
sonal contacts. 

The following are typical of the ideas and in- 
formation that have been exchanged through 
these media: 





advice on setting up and carrying out special proj- 
ects of mutual interest to science education and 
industry, such as plant tours, conferences, B-I-E 
days, and science fairs. 

suggestions on how to secure the most effective use 
of industrial information and materials prepared 
for schools. 

reports on successful projects which have been 
carried on cooperatively by industry and educa- 
tion to keep classroom instruction up-to-date 
and vital. 
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methods for evaluating the success of a company’s 

educational relations program. 

Although the principal efforts of the Section 
are directed toward science education, B-I mem- 
bers on occasion have worked with other depart- 
ments of the National Education Association as 
well as with other educational associations and 
groups. Through this cooperation, the Section 
has helped develop programs and materials in 
such subject areas as the social studies, home 
economics, and career counseling. 

For the past several years during NSTA’s An- 
nual Convention the B-I Section has sponsored a 
luncheon at which a prominent industrialist is 
the speaker. Everyone attending the Convention 
is invited. The most recent addition to the lunch- 
eon program was the presentation of the Annual 
B-I Award which is given to an industrial con- 
cern or business for its outstanding contribution 
to the advancement of science education during 
the previous year. 

In addition to the B-I Section’s programs at 
the national level, chapters have been formed 
in New York City, Washington, D.C., and Pitts- 
burgh. The members carry on their own local 
programs, hold meetings, exchange experiences, 
consult with educators in their areas, and help 
one another solve mutual problems. 

During the past fifteen years, a number of 
business and industrial concerns have actively 
cooperated with NSTA in many of its activities 
such as the Future Scientists of America Founda- 
tion, Summer Conferences for Science Teachers, 
and the Science Achievement Awards for Stu- 
dents. 

It is interesting to note how, over the years, 
the close working relationship which has de- 
veloped between business and industry and the 





NSTA has led both groups to take an even 
broader interest in each other’s problems. 

Business and industrial leaders have become 
more aware of the vital role education plays, 
not only in scientific progress, but in the over-all 
welfare of our country as well. They have be- 
come more cognizant of the serious problems 
which face educators today. They have had the 
opportunity to witness firsthand how educators 
are striving to overcome the difficulties imposed 
upon both teacher and student by such things 
as spiraling enrollments, double sessions, lack 
of trained teachers, and inadequate facilities. 

So, too, more and more educators are becom- 
ing aware of some of the problems that face 
business and industry. They have found that 
many are similar in nature to their own. As a 
result, both are eager to find more and better 
ways to work together for both acceleration and 
cooperation in solving these problems. 

We are committed to an era of progress, and 
have but one choice of direction—forward. This 
progress is not limited to the field of scientific 
investigation, of course, but the importance of 
this area is such that, in large measure, it will 
shape the nature of progress in all fields. 

The National Science Teachers Association 
represents a teacher group which, more than any 
other single body in this country, will be respon- 
sible for a high level of science education. 

The Business-Industry Section, as an integral 
part of NSTA, will continue to share in that re- 
sponsibility by helping teachers in every way 
possible to do an even better job of presenting 
scientific knowledge and understanding to the 
young people of America, upon whose shoulders 
will rest the future well-being of all. 











Educated in his native state (Dayton), Ohio, and continuing 
his education at the Universities of Detroit and Notre Dame, 
Mr. O'Connell has since been devoting his efforts toward 
education and public relations programs. His public rela- 
tions work in these areas has included many specialized pro- 
grams of business-industry and education. 
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Author, professor, and consultant, Dr. Blough is noted as a 
specialist in elementary science education. He is well known 
for his textbooks for primary and intermediate grades, and 
in addition has written numerous books for teachers, trade 
books for children, and magazine articles on science educa- 
tion. He graduated from the University of Michigan, con- 
tinued graduate work at the University of Chicago, and was 
awarded an honorary Doctor of Laws Degree from the Cen- 
tral Michigan College of Education for his outstanding work 





in education. 








The Mmlementary School 
Science Program 


By GLENN O. BLOUGH 


Professor of Education, University of Maryland, College Park 


A‘* forward-looking organization keeps at- 

tuned to the new problems faced by its mem- 
bers and attempts to give assistance in seeking 
solutions to these problems. Without question, 
the National Science Teachers Association has 
been aware of needs in elementary science teach- 
ing, and has contributed to growth and develop- 
ment of science in the elementary school 
throughout its history. 

For many years there has been a building up 
of emphasis on science for elementary school 
pupils. Since World War II, and especially since 
the launching of the first Sputnik, new emphasis 
has produced an urgency to improve science at 
the elementary school level. Everywhere ele- 
mentary teachers are being required to add 
science or increase the emphasis on science in 
their current programs. They are being expected 
to improve the quality as well as the quantity. 
Supervisors and principals are being asked to 
give more assistance to teachers. Curriculum 
makers are working on guides and courses of 
study. Superintendents are urging better pro- 
grams. Parents and other lay groups are joining 
in these demands. These needs have resulted in 
activity on the part of many organizations whose 
function it is to help with the improvement of 
the science program and the teaching of such a 
program. Our Association has assumed leader- 
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ship in this field and has, through several avenues 
which we shall discuss, been effective in assist- 
ing educators with their problems. 


Publications Program 


In one of the early planning sessions to in- 
crease the emphasis on elementary science, ac- 
tion was prompted from a statement that some- 
thing practical was needed for the purpose of 
improving classroom teaching. This resulted in 
a decision to publish the Elementary School 
Science Bulletin of NSTA. 

Since its modest beginning when ESSB was 
but four pages in size, written by a few inter- 
ested persons, and published six times a year, it 
has grown to eight pages issued eight times a 
year, and its present production involves the 
work of scores of teachers, principals, super- 
visors, and central office personnel. Teachers 
and others find it useful in (1) keeping them 
up-to-date in science by the articles on current 
science content; (2) showing them concrete ex- 
amples of teaching procedures; (3) helping them 
learn how to construct and use teaching aids; 
(4) keeping them up-to-date on the new books, 
visual aids, and other learning tools; and (5) 
inspiring them to do more science work with 
children at all levels of the elementary school. 
This publication reaches 30,000 subscribers. 
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The Science Teacher, the professional journal 
of NSTA, carries in every issue along with other 
content at least one or two articles directed to 
the elementary level of teaching. The articles 
include practical pieces on how to teach, in- 
formative material describing in-service activi- 
ties, inspirational articles intended to show the 
importance of science as it relates to the total 
elementary school curriculum, and science sub- 
ject matter articles to build informational back- 
ground. New books, visual aids, and other 
teaching materials are reviewed each month and 
many of the general articles are appropriate for 
the elementary school teacher. Elementary 
schools are finding the journal a valuable asset 
to their libraries. This special edition, together 
with the history content, has the representative 
features of the normal 64-page publication which 
is issued eight times a year from September 
through May (excluding the month of January). 

Other NSTA publications also include mate- 
rials and methods for elementary applications. 
In 1951 the Association obtained the publication 
rights to a series of practical booklets written by 
Guy V. Bruce.' This series presents experiments 
and experiences useful in teaching various topics 
in the elementary school and are especially use- 
ful in the later elementary and junior high school 
grades. More than seventy thousand copies have 
been purchased and used by elementary and 
junior high school teachers. 

A widely-used helpful publication is A Biblio- 
graphy of Reference Books for Elementary 
Science by George S. Mallinson and Jacqueline 
V. Buck (50¢). This is a selected list of books 
other than texts, useful in elementary science, 
grouped according to grade level and science 
areas, or subject matter. 


Conferences and Conventions 


The National Convention and regional confer- 
ences of the Association have each year given 
increased attention to elementary school science 
through elementary supervisors’ conferences, 
talks, demonstration lessons, group discussions, 
seminars, and “Here’s How I Do It” sessions 
(the latter devoted to specific successful teaching 
procedures). These sessions have attracted 
educators interested in elementary school science 
in large numbers. In many instances the results 
have later been used locally by attending mem- 
bers to stimulate better teaching and to improve 
the program. Through these avenues hundreds 
of interested persons have been served. 


1 See Item 3 on page 316, “Science Teaching Today.” 
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In addition to the conferences held in connec- 
tion with annual and regional meetings, in the 
spring of 1958 the Association held a special con- 
ference dealing with selected, critical problems 
in the field of elementary science. A grant from 
the National Science Foundation made the con- 
ference possible and the report, It’s Time for 
Better Elementary School Science (published by 
the Association) has been widely distributed 
and is still available (Item 2, page 316). 


The conference was planned to deal with the 
problems of: “The Unique Contributions of a 
Good Science Program,” “The Characteristics of 
a Good Elementary School Science Program,” 
and “Improving the Elementary School Curricu- 
lum and Teaching.” College teachers, super- 
intendents, supervisors (general and special 
science ), principals, teachers, and other inter- 
ested persons, by special invitation participated 
in the three-day conference and the conference 
report represents the concerted efforts of this 
well-qualified group in dealing with specific 
problems. 


Summary 


The Association has accepted many invita- 
tions to cooperate with other national organiza- 
tions in providing assistance with elementary 
science teaching problems, and it continues to do 
so. NSTA has cooperated with NEA Depart- 
ment of Elementary School Principals in its an- 
nual conventions by providing consultants and 
speakers and in deciding what issues and prob- 
lems are urgent for consideration, and has as- 
sisted on a number of publications dealing with 
elementary science. Similar cooperation has 
been given to other units of the National Educa- 
tion Association. 

Briefly, then, these are samples of the Asso- 
ciation’s accomplishments in the area of elemen- 
tary science. Current plans are to continue these 
and similar services and to expand them as neces- 
sity arises and funds and personnel are available. 
The Association subscribes to the philosophy that 
one way to lift the level of accomplishments in 
the total area of science instruction is to pay 
more attention to the early experiences which 
pupils have in the field of science. The more 
interested children become in science, the more 
satisfactory their science-learning experiences are 
and the better the total science program becomes. 
It is not necessary to wait until a child reaches 
high school to learn science. However, there is 
plenty of reason to believe that a firm foundation 
is essential to a strong twelve-year program. 
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The National Education Association's department for science teachers at all grade levels and in all fields of science 


MEMBERSHIP APPLICATION FORM—complete and mail to ~_~ 


APPLICATION FIELD OF INTEREST 
(CHECK ONE ONLY) 

3 eo C] Elementary science 
(1 Remittance enclosed [] General science 
C1 College and/or 

=. nae teacher education* 

“ Student = C] Biological science 

" Library by [) Physical science 


[] Supervisor or 


C) life ($175—10 instalments $17.50) coordinater* 


($150—paid in 3 years or less) 
*Please also indicate ONE subject matter field. 


Applications for individual memberships must be 
accompanied by payment. Please make checks pay- 
able to NSTA. 





CITY...... BODE .ocrcscccceee a 





NOTE: PLEASE BE SURE TO INCLUDE ZONE WHERE USED. 


National Science Teachers Association 
Membership Secretary 
1201 Sixteenth Street, Northwest 
Washington 6, D.C. 


BONUS OFFER TO NEW MEMBERS 


Check which ONE of the following publications you want FREE OF 
CHARGE. Check any TWO publications if you enroll as a Life or 
Sustaining member. 

[] Science in the Junior High School. 1959. 28p. $1.00 
(_]. STAR Ideas in Science Teaching. 1957. 48p. 1.00 
(] Science Courses of Study. 1958. 28p. 50 
(] Experiments With Radioactivity. 1958. 20p. 50 


NOTE—Of the annual membership dues, $3 is for year’s subscrip- 
tion to THE SCIENCE TEACHER. Single subscriptions for TST not 
available. 


PLEASE DO NOT WRITE IN SPACES BELOW. 
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Beyond This: Issue 
Toward Infinity . 


By DONALD’ G DECKER 


President (of NSTA;°Colprado State College, Greeley 


LL predictions of the fyturg*will sgine day 

be lost in the realities of thespreseént. Whether 
realities were once predictiogs is: of Jittlé cén- 
sequence to those whé must cépe swith them. 
But inasmuch as theughsful éoncern / for’ the 
future may permeat¢ currént thinking and action 
with a quality and purpgse théy would’no¥ other- 
wise have, the hazardofis task of writing such an 
article at the isk of beifg thought presump- 
tuous becomegemotionally palatable. 

Reviews of the past afe a(popular yehicle for 
riding into the fgture.¢ Analysis of the present 
is a commén infellectiial endeavor for mentally 
taking a sabbatical from the présent and visiting 
the land of “Wwhat-thightbe #f-tremids-continue.” 
The nfusty afchivé or the formalized statistical 
approach t© answer the qmestigns beloved of 
eduéators—where shonld we be going, and what 
guidelines should we*be déveloping?—is, to say 
the least, time-Consuming. 

I prefer the Consequence Method, the “if-we- 
don't, Avhat-will-happen® appréach to the future. 
The archive or statistical methods do not yield 
predictions that result in the €motional overtones 
and immédiate® action that the Consequence 
Method Stimulates. 

You are now quite aware of the theme of this 
essay and my reasons for Selecting it. My pur- 
pose in des¢ribing this procedure for contem- 
plating the future derives from the fact that I am 
a regently elected voice-of-the-future participant 
in this NSTA Angiversaty Issue of TST, and am 
quite aware that any ome of a number of other 
members could have thought and written about 
the futufe much more provocatively. 
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The NSTA has 15 years of experience as an 
organization dedicated basically to the improve- 
ment of science education in the United States. 
A maturing process has occurred during these 
years that now makes it possible to plan ef- 
ficiently for an effective future, to complement a 
distinguished past. This is the task of the 
present that looms before us. 

Some time in the future the aims and pur- 
poses now stated need to be carefully and spe- 
cifically defined and organized into a practical 
work-directive pattern. For example, one of the 
current statements of aims is to improve the pro- 
fessional competency of science teachers. This 
is not a work-directive aim until we answer the 
question—What characteristics does a _profes- 
sionally competent teacher possess? Until this is 
done, we cannot be of help to administrators who 
are analyzing teacher records to determine com- 
petency prior to employment; we cannot be of 
service to ourselves in increasing the quality of 
membership in our organization by admitting on 
the basis of :p onal competency, nor can we 
reply to,those: who Sek our advice concerning 
our defidiition of a cOmipe 

The achievement @Baswork-directive definition 
of aims:is half the taskeeThe other half is organ- 
izing the ae aah isfieP aims and purposes so that 
staff, committeesy badget, and publications have 
a specific placed oats Carrying forward the work of 
the Association. Without such organization, we 
may unwittingly devote much time, energy, and 
money to the achievement of a few purposes and 
neglect many others. A simple organization I 
would suggest for the future has three parts: 
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This year’s President, Dr. Donald G. Decker, is Dean of the 
College, Colorado State College in Greeley. Long an active 
member of NSTA, he also participates in the Colorado Edu- 
cation Association, being one of their past presidents; and 
in other educational and scientific ventures. He is an author 
of textbooks for elementary school science and has been a 
consulting editor in the preparation of numerous science 
teaching films and filmstrips. His undergraduate work was 
at Eastern Michigan College with graduate work at Colorado 





State College. 
versity. 





I. Science Education Activities for Youth; 
II. Professional Activities for Teachers; 
Ill. Association Activities for Members. 


Each aim and purpose of the Association can 
be classified under one of these three activities, 
as can the functions of committees, the budget, 
staff, and our publications. Without such an or- 
ganization, we cannot analyze our current or 
future endeavor to discover to what extent we 
are supporting one of these fundamental areas 
and perhaps neglecting another. 

To carry out the directives of a program as 
defined above, serious consideration must be 
given to the requirements for such a program. 
Fundamentally, no program is workable if con- 
fined to a narrow and highly stratified limit of 
funds and personnel. The essentials for the 
growth or improvement of any program are de- 
pendent on these two ingredients. The recipe 
for professional and wholesome growth must 
therefore not only include the proper measures 
of these ingredients, but they must also be avail- 
able in sufficient quantity. 

In the formative years of an organization, the 
recipe must needs be a resifting and remixing 
process before the final ingredients for success 
are found. In examining the activities of the past 
years, it now appears opportune to re-examine 
the ingredients, sift and mix, and produce the 
service our members have a right to expect. 

As a beginning, the Association is requested to 
examine again the three activities outlined above. 

The key to our continued growth on all fronts 
depends upon the continuation of the programs 
begun, and expansion into new areas to meet 
the needs of our members. This includes or cer- 
tainly implies more vigorous effort to develop 
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He received his Doctorate at Columbia Uni- 





and strengthen state organizations of science 
teachers in the working relationships between 
these state units and the national associations. 
The first consideration therefore is to produce 
a plan to provide a more flexible budget for 
operation of the program, and to relate the 
proceeds of this budget directly to the functions 
under the three activities or goals for the future. 
Under this plan, the Association can channel the 
efforts of its Board of Directors, committees, and 
staff toward a definitive result, and will be able 
to forge ahead to meet new demands. Such a 
plan will enable a more efficient and practical 
use of personnel and materials. In addition, the 
operations of the Association become less com- 
plicated to report and lead to better direction. 
One example for more effective control and 
direction lies in the operation of our committees. 
The present structure is diverse, and it is sug- 
gested that standing committees be established 
to encourage, suggest, and review in each of the 
three areas of activities. One committee would 
be concerned with the science education activi- 
ties of NSTA for youth; one would do the same 
for the professional activities of NSTA for teach- 
ers; and one would function in the same manner 
for the Association activities of NSTA for its 
members. The total program of NSTA then be- 
comes evaluated and directed by its members. 
The Board of Directors would therefore have 
available three reports and recommendations 
from three committees for the following year. 
The chairmen of these committees should be on 
call for the Executive Committee whenever new 
ideas are to be presented for consideration. New 
proposals will first be judged in consideration of 
their fitness for the purposes of NSTA and the 
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plans of the committee whose responsibility they 
would become if accepted. 

Future activities of this kind could well change 
portions of convention planning. The members 
of NSTA, as a body gathered to direct the affairs 
of the Association, would accept the respon- 
sibility to hear, discuss, and help direct the work 
of each of these basic committees. The future 
strength of NSTA depends, to some degree, on 
the extent to which the membership-at-large 
becomes interested and involved in the work of 
the organization. In the future, the motive for 
attending conventions should be two-fold instead 
of one-fold: (1) To come to get professional help 
and exchange ideas, and (2) to take an active 
part in the work of the Association. Without 
such a two-fold motive an organization cannot 
be as effective as it might be, for it needs the 
best thinking of its entire membership rather 
than delegating the work and thinking to a few. 

The next suggestion gives one pause and per- 
chance to dream and to say, “If I should live so 
long, this I would like to see.” A standing com- 
mittee should be appointed to work out plans 
for the international activity of NSTA. Surely 
we are remiss in our responsibilities if we confine 
our efforts in the 20th century to continental 
United States. As an organization we should be 
reporting to our members what is happening in 
science education all over the world. We should 
be meeting and exchanging ideas with teachers 
in other countries. We should be as international 


OTIS W. ALLEN 


Leflore County Schools, Greenwood, Mississippi 


The first time I heard “NSTA” it meant nothing. 
Then I attended a regional conference of the National 
Science Teachers Association and started the most 
meaningful relationship of my professional life. 

About ten feet within the conference room on the 
left side was a display of membership literature and 
an attractive young lady who explained that NSTA 
is the National Science Teachers Association. Her 
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as science is and as successful in uniting to solve 
educational problems as was the scientific work 
that took place during the IGY. 

For example, in discussing this topic one 
evening with our Executive Secretary, he sug- 
gested that the NEA Travel Division might or- 
ganize a science education tour to survey pos- 
sibilities of international activities. Just as a 
beginning, in the future, a regional meeting in 
Canada and planning for a “summit meeting” in 
London could spearhead our approach to coop- 
erating throughout the world for the improve- 
ment of science education through NSTA. 

Conduct of the future is not our immediate 
responsibility, but reflecting on the future to 
improve the present is. Perhaps the time is now 
for the serious discussion of making ideas such 
as these realities, and the many more that others 
can contribute. Why don’t you write about them? 

Yes, all predictions of the future will some day 
be lost in the realities of the present. Whether 
realities were once predictions is of little con- 
sequence to those who must cope with them. But 
inasmuch as thoughtful concern for the future 
may permeate current thinking and action with 
a quality and purpose they would not otherwise 
have, I put down my pen in the hope I will not 
be judged presumptuous for what I have written. 





Note: These possibilities for further activities of NSTA were 
discussed at the Annual Board Meeting for 1959 in St. Louis, 
Missouri. Board actions will appear in later issues of TST. 





name was Mary and in less than ten minutes she 
had my ten-dollar payment on a life membership. 

Almost ten years from that event I have enjoyed 
many aspects of NSTA and feel that no science 
teacher should deprive himself of this fellowship 
with a nation of outstanding science teachers. 

The program of NSTA helped me improve my 
efforts in the classroom. “You'll never walk alone” 
through a course in biology, chemistry, or physics 
even though you are the only science teacher in the 
school. The companionship of NSTA brings new 
ways with every publication, meeting, and confer- 
ences, both regional and national. 
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I like The Science Teacher. The feature articles 
are by able science teachers and scientists. They 
have helped me bring many boys and girls into 
interest, understanding, and appreciation of science. 
As the pages of The Science Teacher fly by I even 
enjoy the advertising. I’ve always recognized that 
much science can be done with spools and strings, 
soda and vinegar, and by other simple, common 
devices, and materials; yet I know the exact science 
of any learning situation starts when students work 
with accurate, easily operating, time-saving equip- 
ment. The Science Teacher ads have introduced 
some of the best equipment, books, and services to 
help me in my teaching. 

The Future Scientists of America Awards showed 
me some outstanding work from the classrooms in 
my region. For two years of the FSA Achievement 
contests, a panel of five college and high school 
science teachers spent several hours with me select- 
ing the winners from many entries. All who entered 
the contests certainly grew in science as they pre- 
pared their entries, and some of these young students 
became literal scientific giants in the work they had 
achieved through research and reporting, thanks to 
NSTA and the sponsors of FSA. To me they mean 
we should not undersell our youth. My students can 
always do more than I have awakened in them. 

NSTA added meaning to my affiliation with the 
American Association for the Advancement of Sci- 
ence, the National Educational Association, and other 
scientific and educational organizations. A big team 
of organizations is doing much to interpret science 
for teachers, parents, and students, and NSTA has 
helped me to assume my responsibilities and more 
effectively render a service by interpreting science 
to teachers, students, civic clubs, and the friends I 
meet on the street or across the table. 

Many elementary teachers 
have asked for assistance. 
They desire more science 
for their inquiring pupils. 
I have taught in the ele- 
mentary grades and recog- 
nize their problems and vis- 
ualize the possibilities of 
improving kindergarten and 
elementary teaching with a 
proper program of science. 
To achieve these ends is not 
difficult. The Elementary 
School Science Bulletin is 
published by NSTA to help elementary teachers and 
I always like to see the ESSB available to them. 
I feel the influence of NSTA every time I visit a 
good program of science in an elementary school 
and see the ESSB among the teaching aids. 

Tomorrow’s Scientists for the secondary students 
helps me bring an exchange of scientific ideas be- 
tween my students and those who contribute the 
articles. Expanding these contacts so more students 
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will participate, offers a medium for national stu- 
dent exchange of ideas, collections, and projects. 
Studies of the geographical distribution of plants 
and animals in time and space such as exchange 
letters on a North-South direction for students to 
establish the dates for bird migrations, plant growth, 
weather studies, astronomical observations, and 
others can function through Tomorrow’s Scientists. 

I like the Packet Service of NSTA. This treasure 
of scientific and industrial information has meant 
value to thousands in my schools. By passing the 
packets around, all our students have the benefits of 
the free and inexpensive materials. There’s a new 
idea for someone in every packet; and the materials 
are very current. 

I wish you could have been with me on some 
NSTA committee meetings or with the NSTA Board 
of Directors. These are the hardest workiny friends 
I have ever met. It means a lot to accept a job for 
NSTA with good science teachers from throughout 
the nation working on an important problem of great 
value to science education. Helping solve these prob- 
lems is stimulating, but meeting the best people on 
earth and adding them to my list of friends is the 
“life of Riley” in the science teaching world. 

My year with the Ford Foundation studying sci- 
ence programs in the schools and trying to determine 
ways for us to prepare personnel for the science 
industries helped me to see that the science teacher 
is highly regarded by people in places of high rank 
and responsibility. I am further convinced that 
NSTA speaking for all science teachers can mean 
more than the sum total of all our individual efforts. 

The National Convention of NSTA is the “greatest 
show on earth.” I was so impressed by the first 
National Convention in Pittsburgh, Pennsylvania, that 
I have spent over one thousand dollars of my own 
money and traveled several thousand miles by car, 
bus, train, and plane to attend all of the conventions 
of NSTA. It means a lot to me to be a member of 
the fine program committee for the 1960 National 
Convention of NSTA in Kansas City, and it will mean 
much more if I can see you there for the great pro- 
gram of science from K through 12 grades. I have 
attended all the general sessions, all the banquets, 
business and industry luncheons, and visited every 
commercial exhibit; also all the sectional meetings 
and “Here’s How I Do It” sessions that time would 
permit. With this sample of NSTA, I feel very 
closely and warmly with and for its efforts and 
recommend and invite you to its active membership. 
Frankly, I believe you'll enjoy the life membership 
because of its wide service and the feeling of per- 
manent belonging that is associated with it. 

Now another young lady speaks for NSTA. This 
time it is Frances, our Associate Editor, who invited 
this article. Naturally, she could have selected many 
who could have written better but she would not 
have selected anyone who gets more from NSTA. 


The SCIENCE TEACHER 


What NSTA Means to Me 


EUGENE ROBERTS 
Polytechnic High School, San Francisco, California 


1. Primarily, NSTA is the 
national organization of my 
professional field of science 
teaching, and it is a pleasure 
to be a member of an active 
organization which is pro- 
viding aggressive leadership. 

2. I appreciate the repre- 
sentation, however remote it 
may be, which NSTA gives 
me as a classroom teacher. 
When I recognize NSTA 
members that appear on a 
nationally televised United States Steel Hour to ex- 
plain to the public the pressing need for science 
teachers, when I hastily thumb through the prelimi- 
nary listings of the Physical Science Study Committee 
and note that NSTA officials are included, when I 
read of testimony given before Congressional com- 
mittees by our group, I see myself as having some 
say in the problems, programs, and legislation which 
may eventually affect me in the classroom. True, 
none of my ideas is expressed, as such, in this remote 
representation, but in a review of the editorials in 
The Science Teacher, NSTA’s journal, I am apprised 
of the thinking and philosophy of those who, in elec- 
tive or executive positions, represent NSTA. Should 
I differ, I may voice this personally for clarification, 
or officially to the members by publication. Thus, 
through NSTA it is possible for me, as a member, 
to reach people who have the entree which, as a 
classroom teacher, is not ordinarily mine. 

8. NSTA provides valuable contacts far beyond 
the realm of my own classroom. The Packet Serv- 
ice material, which may or may not be useful to me 
immediately, provides me with a sampling of some 
of the best items available, as well as a source list for 
possible future use. 

4. NSTA activities are geared to the classroom 
level. Its Tomorrow’s Scientists publication was 
tested by classroom teachers prior to its launching as 
a regular publication, and classroom teachers serve 
as its field editors. The NSTA publication list is 
directed principally to the classroom teacher and is 
crowded with specific aids in specific areas. The pro- 
fessional journal publication, The Science Teacher, 
ably spreads its attention among the various subject 
fields and grade levels, and covers broad fields of 
professional interest, as well as specific classroom 
techniques. In addition, the awards program of the 
Future Scientists of America gives the students of 
every classroom science teacher an opportunity for 
recognition regardless of the isolation of their school. 

5. I favor the continuous and positive efforts of 
NSTA to raise the professional status of the classroom 
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science teacher. Through the recognition given in 
the STAR awards, through the effort to encourage 
industry to employ science teachers in summer 
science-related jobs, through the summer research 
assistantships, through the recognition given to local 
science teacher organizations, through its coopera- 
tion with other scientific and technical organizations, 
and through its own committee organization (the 
authoritative publications School Facilities for Sci- 
ence Instruction, and Let’s Build Quality into our 
Science Tests are two examples, each the result of 
extensive committee work), NSTA pursues a positive 
program to enhance the position of the classroom 
teacher of science. 

6. NSTA provides a professional experience which 
many of us might never have had without its annual 
sponsorship of three or four regional meetings 
throughout the country in addition to its always 
“bigger than ever before” annual convention. It is 
only a question of time before almost every part of 
the country has one of these “Replica Conventions.” 
We've already had two in California. 

7. As a member of NSTA I have a feeling of 
being “in” on the activities which are important to 
science teachers. Take the National Science Founda- 
tion Institutes, for instance. When they were first 
initiated the only information I ever obtained about 
them came from NSTA’s The Science Teacher. 1 
know that as a member of NSTA I will receive the 
necessary information of these institutes as well as 
other professional opportunities as a part of the 
routine operation of NSTA. 

8. Finally, there is the almost monthly arrival of 
The Science Teacher to draw my attention beyond 
the confines of my classroom to what might be 
called “the big picture” in science education. Every 
issue may not provide me with material of immediate 
interest, but a file of those issues over the years 
builds a reference shelf which can be very helpful. 
This was demonstrated to me during an in-service 
course at a local college when the topic of work- 
books came up. Half of the references listed in the 
Educational Index were from The Science Teacher 
and were thus available to me in my own home. 
Although I eagerly look through each issue for items 
of immediate use, lately I find the “over-view” arti- 
cles assuming more and more significance for me. In 
a year’s time I'd guess that there would be something 
for every one. I’ve even found The Science Teacher 
helpful in keeping up in my own field of physical 
science (witness the careful analysis, in depth, of 
Newton’s Laws just this past year), and in develop- 
ments in science teaching in general. I wouldn't 
want to be without my regular copies of The Science 
Teacher—after all, that’s my business and profession 
in life, being a science teacher, and NSTA is my 
major line of communication with my profession. 

In a simple sentence—NSTA means a lot to me 
as a classroom teacher of science, and I am happy to 
be a Life Member! 
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numbers 43, 61, 85, and 87—remained helodl le 


ment 92. And beyond 92 lay the unknown. 
Scientists by this time were not at a complete 
loss to explain what had happened to the four 
missing elements and the unknowns beyond 92. 
It could be shown that these elements were radio- 
active, with such short half lives that their exist- 
ence in appreciable concentrations on earth is not 
likely. The creation and identification of these 
elements in the laboratory was to require a vast 
amount of toil, ingenuity, and luck—in sum, a 
remarkable chapter in man’s ancient effort to 
satisfy his curiosity. When we look back from 
our vantage point today, and survey the remark- 
able discoveries that lay ahead of scientists in 
the middle thirties, we cannot help but experi- 
ence a thrill in the feeling that today’s unknown 
is just as rich. And this thought makes us im- 
patient to forge on to new prizes of knowledge. 
The discovery and earliest chemical studies of 
the synthetic elements were accomplished by 
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Prs obtained a substance 
inhnitely"more valuable than the gold so desired 
by their medieval predecessors, the alchemists. 


There is much of interest about the element 
aside from its nuclear properties. The chemistry 
and metallurgy of plutonium are exceedingly in- 
tricate and unusual and both have been investi- 
gated very thoroughly. As for its physiological 
properties, plutonium (as Pu**®) is one of the 
most dangerous poisons known to man. The high 
alpha radioactivity (about 140,000,000 alpha 
disintegrations per minute per milligram) of the 
isotope and its chemical properties, which cause 
it to lodge in the bone after assimilation, are the 
causes of its toxicity. Special equipment and pre- 
cautions are requisite for the investigation of its 
properties, and small amounts are usually used in 
experiments but large amounts are available. 


Progress in the study of the transuranium ele- 
ments was greatly facilitated by the discovery in 
1944 of their proper place in the periodic table 
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of the elements. The known transuranium ele- 
ments have been found to be members of a group 
of chemically similar elements, the actinide transi- 
tion series, which begins with actinium (element 
89) and includes thorium, protactinium, uranium, 
and the transuranium elements through the un- 
discovered element 103. The concept that the 


FIGURE 1. Periodic table of the elements. The synthetic elements 
are circled. 
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heaviest known elements are actinides has led 
to their placement in the periodic table as shown 
in Figure 1. This entailed removing thorium, 
protactinium, and uranium from the positions 
they had occupied for some years as the homo- 
logues of hafnium, tantalum, and tungsten, re- 
spectively, and assigning them to their proper 
places as shown in Figure 1. A close chemical 
resemblance exists between the actinide series 
and the lanthanide series (which begins with 
lanthanum, element 57 and ends with lutetium, 
element 71) and the members of each group cor- 
respond in chemical behavior. Thus the chemical 
homologue of americium is europium; that of 
curium, gadolinium; etc. 

So fer this article has contained quite general 
information on the synthetic elements, but one 
might wonder exactly how these transmutation 
experiments are planned and carried out. The 
story of the discovery of mendelevium is a good 
ex ‘ample to select as it involved procedures “and 
techniques which will perhaps be applied in the 
production and identification of other elements. 

The plan was to bombard einsteinium (ele- 
ment 99) with helium ions (element 2) to pro- 
duce element 101 (99+2), and the amount of 
the new element that we expected to prepare was 
calculated as follows. The number of atoms of 
mendelevium, N, prepared in each bombardment 
should be approximately calculated as follows: 
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N = N’ olt, where N’ is the number of einstein- 
ium atoms used as a target; o, the cross section 
or probability for the reaction; I, the intensity 
of the helium ion beam; and t, the effective time 
of the bombardment. The cross section for the 
reaction was predicted to be about 10—°7 square 
centimeters on the basis of known values for 
previously observed similar reactions. Only about 
10° atoms of einsteinium, in the form of the iso- 
tope E*°’, which had been prepared by the neu- 
tron irradiation of plutonium, were available as 
target material. The intensity of the helium ion 
beam was 10'* particles per second per square 
centimeter. Predictions indicated a half life of 
the order of hours for the expected isotopes, so 
a value for t of 10* seconds was used. Substitut- 
ing these numbers in the equation, the calculation 
was made as follows: 


N = (10°) (10-27) 





(10'*)(10*) = one atom per 
experiment. 


Thus under optimum conditions, the preparation 
of only about one atom of mendelevium per ex- 
periment could be expected! This was the first 
time that the detection of transmutation products 
produced by the charged particle bombardment 
of an invisible amount of material had been 
attempted in any experiment. 


Identification 


The preparation and identification of element 
101 was successfully accomplished although the 
initial prediction of the reaction yield was cor- 
rect. The most formidable task was devising a 
method to separate the one atom of the new ele- 
How this was 


ment from the target material. 


DR. GLENN T. SEABORG, Nobel 
Prize Laureate, author, chancellor 
and associate director of Lawrence 
Radiation Laboratory, began as an 
instructor at the University of Cali- 
fornia in 1939. With his associates 
through 1941, he discovered about 
12 isotopes which led to the dis- 
covery of plutonium. Prior to this 
work, he earned his Ph.D. in Chem- 
istry, following the completion of 
his undergraduate courses at UCLA. 

Of Swedish ancestry, he is a 
native of Michigan but moved to 
California about 1922, and at- 
tended David Starr Jordan High 
School, 1925-29. 

In 1942, through 1946, on leave from the University, he worked 
at the Metallurgical Laboratory in Chicago to head the section on 
transuranium elements research, particularly plutonium. He has 
published about 180 papers and a number of books on nuclear 
science. 
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These NSTA Publications? 


Science for the Academically Talented Student................................ .... $0.60 
Report of a Conference sponsored jointly by the National Education Association Project on the 
Academically Talented Student and the Future Scientists of America Foundation of the National 
Science Teachers Association. Contains chapters on identification, course content, and teaching 
methods. 1959. 64p. 

It’s Time For Better Elementary School Science.........................0.0-.00000005: $1.00 
Report of NSTA conference sponsored by National Science Foundation. Realistic suggestions and 
demonstrated procedures for building stronger programs of science in elementary schools. 1958. 48p. 

EE $6.00 


Simple, tested experiments for teacher and pupil use in upper elementary and junior high grades. 

Separate volumes on Air, Water, Fuels and Fire, Heat, Magnetism and Electricity, Sound, and Light 

and Color; $1.00 each, except in full sets. 
Ee ee ee $1.00 


Report of conference held by NSTA’s Future Scientists of America Foundation and cosponsored by 
Oregon State College and the Crown Zellerbach Foundation; recommendations developed by conference 
team of 32 selected teachers of junior high school science. Illustrated. 1959. 28p. 
Conference Reports: “Teacher Demonstrations in Chemistry,” “The Science Teacher as Career 
Counselor,” and “Teaching Critical Thinking Through Chemistry”.................. .. .$1.00 


Suggestions and recommendations developed by teams of experienced high school teachers in three 
conferences held by NSTA’s Future Scientists of America Foundation during the summer of 1957. 
Illustrated. 1958. 32p. 


School Facilities For Science Imstruction...................... cc cece ee cece eee tee $5.00 


Report of a comprehensive study of facilities for elementary and secondary schools and of college facili- 
ties for the education of science teachers. Appendix includes lists of equipment and supplies, and sources 
for these materials. Helpful in planning new, or remodeling old science classrooms. 1954. 274p. 


Orders of $2.00 or less must be accompanied by payment; make check or money order payable to 
NSTA; prepaid orders sent postpaid. Send orders to NEA Publications-Sales Section. 


National Science Teachers Association 


A department of the National Education Association 
1201 Sixteenth Street, N. W. Washington 6, D. C. 


done is indicated schematically in Figure 2. The 
helium ion projectiles, or alpha particles (1), were 
sent through the back of the target (2). The tar- 
get consisted of einsteinium plated on a gold foil 
as a very thin layer. Transmuted atoms, recoiling 
due to the momentum of the helium ions, were 
caught on a second gold foil (3). This second 
foil was dissolved (4) and the chemical separa- 
tions performed beginning with this solution. 


The next step (5) was the separation of ele- 
ment 101 by the ion exchange adsorption and 
elution technique and its identification partly by 
its elution order. Such separations by ion ex- 
change can be performed as follows. The solid 
ion exchange resin is stirred into an aqueous solu- 
tion containing tripositive ions of actinide ele- 
ments, which replace the exchangeable cations 
of the resin. The solid resin is then usually placed 
at the top of a glass column filled with untreated 
resin. A solution containing anions (the eluant) 
which forms complex ions with the adsorbed ele- 
ments is poured through the column to effect 
their removal. The drops of eluant are collected 
and analyzed by means of their radioactivity. 
Solutions of chloride, nitrate, lactate, citrate, or 


alpha hydroxyisobutyrate ions, for example, can 
be used as eluants. In certain systems the 
actinide and lanthanide elements are eluted in 
the inverse order of their atomic numbers, as is 
indicated in Figure 2. Thus, element 101 would 
leave the column first, followed by element 100, 
then element 99, etc. 











ooo 








FIGURE 2. Schematic representation of the steps in the discovery 
of mendelevium (element 101). The figure was reproduced from 
the Russian journal “Priroda.” 


The ion exchange adsorption and elution tech- 
nique is one of the most valuable tools we have 
for separating and identifying transuranium ele- 
ments. Unlike most conventional chemical sepa- 
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Ty 4 ' COLLEGE ENTRANCE TESTS IN SCIENCE 


New Ways 
to Lead Your 
Students 


Analyzes the eleven different types of questions 
found in College Board Achievement Tests... . 
provides 275 questions for practice, classified by 
type and subject ... chemistry, physics, biology 
. . . plus complete answer key with explanations. 
Also lists major science scholarships, gives sample 
Westinghouse Science Talent Search Examination 
and New York University Prize Competition in 
the Natural Sciences, both with official answers. 


105 pages 82x11 $1.00 net to schools 


HOW TO STUDY SCIENCE 


Based on psychological principles of learning. . . 
a scientific, step-by-step procedure for effective 
science study. How to use the textbook, take notes, 
retain new terms and information, conduct experi- 
ments, prepare reports. 


Makes science study simpler and more satisfying 
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Allyn and Bacon's 12-Year Science Program 





Modern scientific developments 


Basic scientific principles 


EXPLORING SCIENCE SERIES by Walter A. Thurber 


A lively program of science activities for Grades _ terials provide all the equipment needed for the 
1-6, the Thurber series helps children make their experiments. Teachers’ Editions are a step-by- 
own science discoveries. Simple everyday ma- step guide to a satisfying science program. 


OUR ENVIRONMENT SERIES by Smith and Van Hooft 


The three-volume series is a well-balanced pro- books provide students with knowledge of the 
gram of instruction in the different areas of most important facts of their environment and 
physical, chemical, and biological science. The train them in scientific attitudes of thinking. 


ELEMENTS OF BIOLOGY by Ruth A. Dodge 


The 1959 Edition features the very latest bio- mental health. It has been commended by 
logical developments in such diversified areas teachers for its logical organization, flexibil- 
as atomic radiation, space medicine, and_ ity, and practical learning aids. 


BIOLOGY FOR CATHOLIC HIGH SCHOOLS by Mother M. Celeste 


This book offers a scholarly approach to the greater appreciation of the Author of creation. 
teaching of biology in Catholic schools. Stu- The chapter on the theories of evolution is a 
dents learn scientific principles as they gain a fine example of Catholic scientific exposition. 


CHEMISTRY—MAN’S SERVANT by Fliedner and Teichman 


The clear narrative style of writing makes this cations of chemistry and research as well as 
textbook suitable for students of various levels explanations of chemical theory are presented 
of ability. Discussions of the industrial appli- with thoroughness and simplicity. 


ELEMENTS OF CHEMISTRY by Brownlee, Fuller, and Whitsit 


Chemistry and its connection with the students’ tific phenomena are the results of orderly 
daily life is the theme of this book. The authors processes, and that clear, sound achievements 
strive throughout to show students that scien- are the inevitable results of scientific methods. 


ELEMENTS OF PHYSICS by Paul J. Boylan 


This thorough treatment of the basic principles extension and application of basic principles. 
stresses theory and measurement. Discussions Numerous experiments teach students to seek 
of new developments arise naturally from the answers by the methods of modern science. 
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ration methods, it offers the necessary selectivity 
and rapidity. Lanthanide elements can also be 
separated by this means and the analogy between 
the ion exchange behavior of actinide and lan- 
thanide elements has provided the basis for initial 
identification of most transuranium elements. 
Returning now to the discovery of element 101, 
the drops leaving the column were analyzed with 
respect to their radioactivity as is indicated by 
(6) and (7) in the Figure 2. The chemical 


Atomic Discoverers and Date 
Number Name of Discovery 


43 Technetium bk. Segre and C. Perrier. 
1937 
61 Promethium J. A. Marinsky, L. E. 


Glendenin, and C. D. 
Coryell. 1945 


85 Astatine D. R. Corson, K. R. 
MacKenzie, and I. Segre. 
1940 

87 Francium M. Perey. 1939 


Transuranium Elements: 
93 Neptunium Iki. M. MeMillan and 


P. H. Abelson. 1940 


94 Plutonium G. T. Seaborg, E. M. 
MeMillan, J. W. Kennedy, 
and A. C. Wahl. 1940 


95 Americium G. T. Seaborg, R. A. James, 
L. O. Morgan, and 
A. Ghiorso. 1944-45 

96 Curium G. T. Seaborg, R. A. James, 


and A. Ghiorso. 1944 


97 Berkelium 8S. G. Thompson, A. Ghiorso, 


and G. T. Seaborg. 1949 


98 Californium S. G. Thompson, 
K. Street, Jr., A. Ghiorso, 
and G. T. Seaborg. 1950 
99 Einsteinium A. Ghiorso et al. 1952 


100 Fermium A. Ghiorso et al. 1952 


101 Mendelevium A. Ghiorso, B. G. Harvey, 
G. R. Choppin, 
S. G. Thompson, and 
G. T. Seaborg. 1955 
102 Not yet named | A. Ghiorso, T. Sikkeland, 
J. R. Walton, and 
G. T. Seaborg. 1958 


Table 1. The Synthetic Elements 


identification of the new element involved the 
combined products from three successive bom- 
bardments in which a total of five spontaneous 
fission counts and hence five atoms were observed 
in the element 101 elution position. The isotope 
discovered has the mass number 256 and decays 
by electron capture to the isotope Fm*5* which is 
responsible for the spontaneous fission decay. 
Subsequent experiments using larger amounts of 
einsteinium in the target have led to the produc- 
tion of hundreds of atoms of element 101. 





Source of First 
Preparation First Isolation in Weighable Amount 


bombardment of 1947. Tc%(2.12 x 10° y). 

molybdenum with | In 1947 simultaneously by G. E. Boyd, 

deuterons. | Q. V. Larson, and E. E. Motta, and 
G. W. Parker, J. Reed, and J. W. Ruch. 

found as a fission 1948. Pm"7(2.6 y). 

product of G. W. Parker and P. M. Lantz. 

uranium. 

bombardment of 

bismuth with 

helium ions. 

found as a radio- 

active decay 

product of the 

naturally occurring 

element actinium. 


irradiation of 1944. Np87(2.2 x 108 y). 
uranium with L. B. Magnusson and T J. LaChapelle. 
neutrons. 

bombardment of 1942. Pu99(24,360 y). 
uranium with B. B. Cunningham and L. B. Werner. 
deuterons. 

irradiation of 1945. Am%1(458 y). 
plutonium with B. B. Cunningham. 

neutrons. 

bombardment of 1947. Cm2(19 y). 
plutonium with L. B. Werner and I. Perlman. 
helium ions. 

bombardment of 1958. Bk*9(7 x 108 y). 
americium with S. G. Thompson and 

helium ions. B. B. Cunningham. 
bombardment of 1958. Cf249-252, 

curium with B. B. Cunningham and 
helium ions. S. G. Thompson. 

in first thermo- 

nuclear explosion. 

in first thermo- 

nuclear explosion. 

bombardment of 

einsteinium with 

helium ions. 


bombardment of 
curium with 


carbon ions. (y = years) 
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Not only a new biology program... 
a new kind of biology program! 


The 1959 Exploring Biology program has been expressly designed to satisfy the more 
exacting requirements of the modern, standard high school biology course. 


The text, EXPLORING 
BIOLOGY: THE SCIENCE 

OF LIVING THINGS: more comprehensive (the 3l-page glossary and 
48-page index suggest this); more consistently accurate (check several topics in this 
book and another and when you find conflicting statements refer to an original source 
to see which book is correct); superior illustrations (check the “blueprints” for each 
phylum and the 32 pages of full-color teaching charts); more adaptable and mean- 
ingful organization (a phylogenetic, not merely phylum-by-phylum, study of plant and 


animal kingdoms; continuity of life explained on a genetic basis; and so on). 


Accompanying the text: Experiences in Biology: Second Edition (an unusually rich 
laboratory manual-workbook of some 288 pages); separate teacher's answer key; two 
96-page test-booklets in alternate forms; Harbrace Biology Filmcharts (adaptations of 
the text’s key illustrations, suitable for projection with an ordinary filmstrip projector ); 
exceptionally extensive teacher's manual, including answer keys to the test-booklets. 
Additional supplements for this or any other biology program: The Scientists Speak: 
Biology (a 12-inch, 33% RPM recording in which five renowned biologists talk about 
their work directly to high school students); Life Goes On: Second Edition (a sex- 
education pamphlet); How To Do An Experiment (a student handbook); Teaching 
High School Science: A Sourcebook for the Biological Sciences (a professional book ); 
and Teaching High School Science: A Book of Methods (another book for the teacher). 


Also available: similarly new extensive programs in general science and the physical 
sciences. 


[3] HARCOURT, BRACE AND COMPANY New York 17 
Chicago 1 
Pasadena 2 
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Predictions 


The discovery of new transuranium elements 
and isotopes is a continuing goal, and there is 
much work related to this subject currently in 
progress both in the United States and abroad. 
Many of the techniques which have been evolved 
are applicable to the investigation of new ele- 
ments, but their separation from target material 
and identification offer formidable problems 
owing to the expected short half lives. Unfortu- 
nately, for the prospect of producing even higher 
elements, predictions based on the radioactive de- 
cay properties of known transuranium elements 
suggest shorter and shorter half lives as the atomic 
number increases. By the time elements 104 
and 105 are reached, we shall probably find that 
the longest-lived isotopes that can be made will 
exist barely long enough for chemical identifica- 
tion. In the case of element 104, the predicted 
half lives of the longest-lived isotopes are meas- 
ured in seconds or minutes and for element 105, 
in seconds. Isotopes containing an odd number 
of neutrons or an odd number of protons or an 
odd number of both neutrons and protons offer 
the most promise for the investigation of the 
properties of these very heavy elements because 
they are expected to decay more slowly than 
isotopes containing an even number of protons 
and neutrons. 


The prediction of the chemical properties of 
the elements beyond mendelevium seems to be 
quite straightforward. The position in the periodic 
table of undiscovered elements up to element 118 
can be predicted as a consequence of having 
determined the point of filling of the 5f electron 
shell which occurs at element 103, even though 
many of them will never be produced. The 
chemical properties of all of these elements can 
be estimated to the same extent that membership 
of any element in a certain group of column in 
the periodic table foretells its chemical properties 
(see Figure 1). ‘Thus element 104 should resem- 
ble hafnium; 105, tantalum; 106, tungsten; etc. 


Synthesis by heavy ion bombardments offers 
the most promise for the production of elements 
of high atomic number. Isotopes of californium, 
einsteinium, and fermium have been produced by 
the bombardment of uranium with carbon, nitro- 
gen, and oxygen ions, respectively, and element 
102 was discovered as a product of the bombard- 
ment of curium with carbon ions. These heavy 
ions can be accelerated in cyclotrons of the con- 
ventional type, but specially designed cyclotrons 
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and linear accelerators which will be devoted to 
the acceleration of heavy ions to energies suffi- 
cient to transmute the heaviest nuclei are also 
coming into operation in several laboratories 
throughout the world. Even with the use of 
heavy ions, the lack of availability of target 
materials of high atomic number and the ex- 
tremely small reaction yields present very serious 
problems for the researcher. 

One might ask why we wish to prepare and 
study substances with such fleeting existences, 
especially since this requires the solution of many 
difficult problems. The answer is that we hope to 
learn more about atomic and nuclear structure. 
We can never forsee what new facts we may find 
but I am certain that the unknown of today is just 
as rich in prizes as that of yesterday. 


Bibliography 
G. T. Seaborg and E. G. Valens. Elements of the 
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G. T. Seaborg. The Transuranium Elements. Yale 
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S. Glasstone. Sourcebook on Atomic Energy. Second 
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SCIENCE DIGEST Magazine 


REDUCED RATES 
FOR SCHOOL USE 


Valuable Teaching Aid for Science Students. 
Used Successfully in Thousands of Classrooms. 


NSTA teachers are invited to participate in Science 
Digest’s educational plan. This magazine will serve as 
a valuable aid in science classes at the junior and 
senior high school level. 


Your students are entitled to a special rate of 25¢ a 
copy. (Regular price 35¢ a copy.) Minimum order 10 
copies. Free desk copy of Science Digest for the teacher. 
Order for one month now, with the opportunity to 
continue at the same low rates, for the full school 


year. We will gladly charge your first order and bill 
you later. 


SCIENCE DIGEST, School Dept. 

250 West 55th Street, New York 19, N. Y. 

Please send M€.........+.0++0 copies of SCIENCE DIGEST at 25¢ ood 
copy. Minimum order 10 copies plus copy for 

use. | will send payment upon receipt of your invoice. 


RII sciccscaestescoincnapsnsnisivclanitiinibniiiinaiasnouitimngunbiinaneselinai Please Print 
DIE cnesermsreincsiensiisivaitiniiacleclaninninnnmnpinndioniiialinmenadiabiiniatins 
PDT cerisinviccrnsinnptnaiitinsnsiannepnitniaiaauntsiiiieadadidaininianiia 
Dif cnesecenmnitiotictnngemmnmiaminecannitiiampiil Zone... NB ccoserrerensereese 


Regular Annual Subscription Rate 88. 50 > 
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° 66 regional awards in grades 11 and 12—$75 savings honds 


--« projects dealing with metals and metallurgy will also be considered for: 
22 SPECIAL NATIONAL AWARDS —$100 savings bonds 











if You Want to Do a Science Project. Helps 
students understand the way practicing scientists 
work. Suggests how students can adapt similar 
methods in completing projects. 1955. 20p. 50¢ 


Encouraging Future Scientists: Student Proj- 


ects. ideas for projects, how they should be re- 
ported, and general information. 1958. 24p. 50¢ 


Experiments With Radioactivity. A series of 
simple experiments to show the nature and uses 
of radioactivity; experiments require only simple 
equipment and materials. 1958. 20p. 50¢ 


ANNUAL 
PROGRAM 








© encourage your students to win awards and national recognition 


e write for more information and entry forms 








© approved by the National Association of Secondary School Principals 


aes by the Future Scientists of America Foundation of the 
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THE SCIENCE ACHIEVEMENT AWARDS 


By FRANKLIN G. FISK 


Science Education, University of Kansas, Lawrence 


HIS fall marks the beginning of the ninth an- 

nual program of Science Achievement Awards 
for Students (SAAS). This nationwide program 
is supported financially by the American Society 
for Metals and is administered by the Future 
Scientists of America Foundation of the National 
Science Teachers Association. 

The following article gives some detailed infor- 
mation on the SAAS and on the students and 
teachers involved in past programs. The informa- 
tion appearing in this article was obtained from 
a nationwide study of national and regional win- 
ners and honorable mention award winners in the 
first six years of the program’s existence. In addi- 
tion, the study also solicited information from the 
teachers who were sponsors of these award win- 
ning students. The study’ 


was supported by 
NSTA’s Future Scientists of America Foundation 
and was submitted by the author as a partial 
requirement for the Master of Science Degree at 


the University of Kansas. The study was under 
the direction of Dr. Herbert A. Smith of the Uni- 
versity of Kansas, currently on leave to the U. S. 
Office of Education, as head of the project to 
administer Title III of the National Defense Edu- 
cation Act of 1958. 


History and Growth of the SAAS Program 
The SAAS program was initiated in the spring 

of 1952. Although organizational changes have 
been made in the program, its basic purposes 
have remained unaltered. The purposes of SAAS, 
as stated below, are a synthesis of the many state- 
ments appearing in The Science Teacher and in 
brochures announcing the program. These pur- 
poses are: 

To stimulate and increase interest in science. 

To stimulate and increase interest in science 

experimentation. 

To encourage project work in science. 

To increase science enrollments. 

To help students choose scientific vocations. 


1 Science Achievement Awards for Students. 
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Participation in SAAS is open to any student in 
grades seven through twelve in the 50 states, 
U. S. territories, and Canada. Students enter the 
contest in certain levels for the regional awards. 
(The grade-level entrance requirement was cited 
by many science teachers as being one of the out- 
standing features of the program. ) Students enter 
in one of the three following levels: grades 7-8, 
grades 9-10, and grades 11-12. 

Currently there are 22 National Metals Awards, 
consisting of a 100-dollar U. S. savings bond, for 
projects entered which have as their main em- 
phasis the study of metals or metallurgy. These 
projects are also eligible for regional awards. 
There are now 18 regional awards in each of the 
11 regions (previously there were 15 regional 
awards in eight regions ). The 18 regional awards 
are divided six to each grade level, with the 
awards being a 50-, and 75-dollar U. S. 
savings bond for the low, middle, and high grade 
levels in each region. 

In addition to the above awards, each winner 
receives a gold FSA pin, a plaque for his school’s 
trophy display, and an FSA certificate. About 
40 to 50 per cent of all entrants are recognized 
with Honorable Mention certificates. 

The program has had a phenomenal growth 
since its beginning in 1952, shown in the table on 
the next page. 

It should be noted that the number of entries 
has increased every year, the increase being so 
great in some of the regions that for the 1959 pro- 
gram three of the regions were subdivided to give 
a total of eleven regions, thus increasing the num- 
ber of regional awards from 120 to 198. 

All projects entered in each region are judged 
by a committee appointed by the regional FSAF? 
chairman. This committee donates its services 
and makes the selection of regional winners and 
honorable mention awards. These are forwarded 
to NSTA headquarters in Washington, D. C., 


2 Future Scientists of America Foundation. 








A new dimension in 
teaching SCIENCE! 
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Hydroelectric Dam generates electricity from 
water power in fifteen separate experiments. 


STUDENTS LEARN BETTER WORKING 
WITH NEW PRODUCT DESIGN MODELS 


Five models developed by educators and engineers 
demonstrate the principles of SOIL, AIR, WATER, 
ELECTRICITY AND MAGNETISM in 60 dramatic 
student experiments. Hundreds of teachers report 
that they cover more subjects more effectively with 
less effort and preparation time. The models increase 
student interest, curiosity and comprehension. 


EASY TO USE, inexpensively priced and built to last, 
models include full equipment, illustrated Teacher 
Manuals, student worksheets and portable case. 


FEDERAL-AID, under the National Defense Education 
Act, now available in states that approve this 
equipment for 50% reimbursement. 


SEND FOR FREE CATALOGUE and cost information, or 
a demonstration in your school without obliga- 
tion. Write today for Catalogue ST. 


SCIENCE EDUCATION DIVISION 


product design co. 


2796 MIDDLEFIELD RD., REDWOOD CITY, CAL. 


DISTRIBUTORS — Territories available. Write for details. 
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along with all the metals projects where the issu- 
ance of all awards to the regional winners and 
honorable mentions is accomplished and the Na- 
tional Metals Award winners are selected. 


The SAAS Evaluation Study 


In this evaluation study, an attempt was made 
to contact every regional and national winner and 
their teacher-sponsors and a 10 per cent stratified 
random sample by year, grade, and geographical 
area, of the honorable mention students and their 
teacher-sponsors for the first six years of the SAAS 
program. An initial mailing to the schools of 408 
lists of names of teachers and students to obtain 
correct addresses resulted in 400 returns in three 
months. This 98 per cent return was deemed a 
remarkable phenomenon in itself! The following 
table gives the number and percentage returns of 
the questionnaires for the students and teachers 
for which addresses were obtained. 


Received % Return 
National Metals Winners 31 82 
Regional Winners 381 78 
Honorable Mention 159 71 
Teacher sponsors-winners 206 64 
Teacher sponsors- 88 61 


honorable mention 


It was assumed that a representative national 
and regional winner group was obtained while 
possibly a slightly biased group was obtained for 
the honorable mention students; biased to the 
extent that this group is probably more select 
than the over-all honorable mention group. 


Some Characteristics of the Regioncl Winners 
and Honorable Mention Students 


One of the aspects of the study was a compari- 
son of the regional winners with the honorable 
mention students. Comparisons were made with 
regard to projects entered, educational back- 
ground, future educational plans, parental educa- 
tional and occupational status, and various extra- 
curricular activities of a scientific and non- 
scientific nature. An intra-group comparison was 
also made for the winners on the number of win- 
ning awards received as an outcome of the num- 
ber of times a student entered the contest. It was 
found that the regional winner and honorable 
mention students were very similar in many of 
the comparisons with the few exceptions as noted 
in a later paragraph. 

Concerning science projects, approximately 44 
per cent were in biological science, 40 per cent 
were in physical science, nine per cent were in 
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Number of Winners, Honorable Mention, and Entries in the SAAS Program by Year of Program 





Year No. Nat'l | No. Regional 





% increase 


No. Honorable per year in 





Program Metal Winners Winners Mention No. Entries No. Entries 
1952 0 16 22 450 0 
1953 0 83 129 600 33 
1954 0 100 365 953 59 
1955 0 98 277 1300 36 
1956 20 120 815 2040 57 
1957 20 120 1191 2927 44 
1958 20 120 1673 4158 42 
1959 22 198 1773 4730 12 





earth science, and five per cent were in mathe- 
matics. The remaining projects were not covered 
by the above categories. Eighty per cent of the 
science projects were prepared outside of class 
while 50 per cent received class credit. The 
median time spent on the project entered was 
from four to six months, while the median cost of 
the project was from six to nine dollars. 

The parents of the students were very well 
educated and the mothers were not “working 
mothers.” Fifty-six per cent of the fathers and 52 
per cent of the mothers had been educated be- 


yond the level represented by high school gradua- 
tion. Approximately 12 per cent of the fathers 
had earned the doctorate degree. The fathers’ 
occupation is in line with their rather high level 
of educational preparation, with 35 per cent in 
professional and 15 per cent in managerial occu- 
pations as classified by the Dictionary of Occu- 
pational Titles. One-half of the fathers classified 
in a professional occupation were engaged in 
scientific occupations. 

The students plan to enter, or are already en- 
rolled in college. From 70 to 80 per cent of the 








For the primary grades: 
Look and Learn 
All Around Us 


The authors and publishers of 


The Basic Studies in Science Program: 
Curriculum Foundation Series 


salute 


the National Science Teachers Association 
on this anniversary. 


Real science for boys and girls—to build in them an 
enriched understanding of their environment and to 
open the doors to their future success—has long been 
our goal, as it has yours. 


How Do We Know? 


For the middle grades: 
Discovering Our World 
1,2, 3 
Wilbur L. Beauchamp - 
John Mayfield - 


Glenn O. Blough 
Mary Melrose Williams 


For junior-senior high 
school general science 
Science Problems 





i: 6:8 
Everyday Problems SCOTT * FORESMAN AND COMPANY 
in Science Chicago 11 Atlanta 5 Dallas 2 Palo Alto Fair Lawn, N.J. 
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See on Approval 
Aircraft and Missiles 
The 


by Dennis M. Desoutter 
The most thorough reference book in print for the 


KEYSTONE ay dhe rill on latest developments, 


Soviet Education Today 
Overhead by Deana Levin 
History, revisions of methodology and classroom 
Projector procedures, with complete syllabus for each subject, 
grades 1-12, and state proclamations by a British 
educator who actually taught in Moscow for five 
years. The problems are familiar; the solutions un- 


workable. 1959. $3.00. 














An efficient Classroom Projector of Many The Ship, How She Works 
Uses. It will service for— by Stuart Beck 
Photographic and Handmade An idea of the applications of hydraulics, mechanics, 
Standard (8%” X 4”) Slides electronics, air conditioning, and navigation as demon- 
Polaroid Transparencies 2” and 2%” Slides strated on a modern ocean liner. Grades 6-8. Well 
illustrated. $2.75. 
4” X 7” Tachistoslides nappy lg 
Micro Slides Strip Film Semimicro Experimental Organic 
It is cool, quiet, and affords a brilliant pic- Chemistry 
ture in a well lighted room. by Nicholas D. Cheronis 
Every classroom should have a Keystone A laboratory manual to save space and materials. 
Overhead Projector. A Demonstration on Junior college and college. 1958. $5.50. 
Request. John de Graff, Inc. 
KEYSTONE VIEW CO., Meadville, Pa. Professional Books | 
Since 1892—Producers of Superior Visual Aids 31 East 10 New York 3 












FLEXIF' ORMER packayed transformer primary 


A youll m TRANSFORMER 


Here is the original ‘‘do-it-yourself’’ transformer. This portable, self-contained toroidal primary 
coil eliminates the task of obtaining the right transformer for each new job... simply wind 
your own! Especially useful when high amperage at low voltage is required. Used to demonstrate 
basic transformer principles . . . serve as working lab equipment. The primary consists of a 
silicon steel core having a coil of 400 turns of copper wire. Completely enclosed in durable, high- 
impact plastic with integral SUPERIOR 5-WAY binding posts for making connections. Versatile 
laboratory, shop, classroom and inspection aid. 





«+. AS A SOURCE OF A-C VOLTAGE ...- AS A CURRENT TRANSFORMER 
FLEXIFORMER type TP150 has an FLEXIFORMER type TP150 be- 
_ input rating of 120 volts, 50/60 comes the secondary winding 
— cycles single phase and an out- when used as a current trans- 


put rating of 150 VA, The volt- 
age of the secondary is propor- 
tional to the number of turns 
hand wound through the center 
—ae«COpening. The correct number of 
La turns is determined by dividing 
the desired output voltage (plus with an accuracy of 1% at 60 
anew oxmmn sears approximately 25%) by 0.3 - cycles. Can be used as portable 

which is the volt/turn ratio of units or fastened permanently 
the FLEXIFORMER. in place. 


WRITE FOR FLEXIFORMER BULLETIN 


THE SUPERIOR ELECTRIC comrPany 


1259 Tripp Avenue, Bristol, Connecticut 


former. A current carrying con- 
ductor passing through the 
center opening serves as the 
primary. When used with a 0-1 
ampere ammeter, currents up to 
400 amperes can be measured 


TPT Omoret 
/ wosrs 
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winners and honorable mention students were 
planning to, or were already majoring in science 
or science-related fields of study in college. They 
were apparently a very select group in this re- 
spect. Among the various proposed and actual 
science majors, physics was the most common 
choice of regional winners and honorable men- 
tion students, although chemistry, electrical engi- 
neering, and medicine were given high rank. 
Science teaching as a career choice ranked low. 
The students took a large number of science 
and mathematics courses in high school. They 
were very active in non-athletic types of extra- 
curricular activities and, although these students 
were not social recluses, it should be noted that 
their interests were predominately in science and 
science-related activities which would tend to 
make their activities less social. Judging from the 
number of science and non-science awards re- 
ceived in school, the regional winners and honor- 
able mention group were outstanding students. 


It should be stated, however, that the winner 
and honorable mention groups of students did 
differ in several respects. Seventy-five per cent of 
the regional winners received one or more science 
awards outside the SAAS program, while only 55 
per cent of the honorable mention students were 
in this category. It would appear that the win- 
ners might be more active in science contests and 
in science activities than the honorable mention 
students. Regarding offices held in science organi- 
zations, it was found that 60 per cent of the win- 
ners as against 28 per cent of the honorable men- 
tion students have held offices in high school 
science organizations. The same percentages also 
held for being president of high school organiza- 
tions. Of the winner and honorable mention stu- 
dents who are now in college, 40 per cent of the 
winners and 20 per cent of the honorable men- 
tion students reported full-time scholarships. 


Of the regional winners, five students won a 
regional award in three annual SAAS programs 
and 23 students won a regional award in two 
annual programs. Of the total number of regional 
awards available, 58 per cent were won by stu- 
dents receiving only a single regional award. 


The Students’ Sponsors 


Each entrant in SAAS must have a teacher as 
a sponsor. The sponsor may or may not be the 
actual person directing the student’s project, but 
it is assumed that this is the situation that exists 


(Continued on page 350) 


September 1959 


Science Teachers! Get FREE Copy 
of the New 


100 Page EDMUND CATALOG “AC” 
Listing Many New 
SCIENCE and MATH 


Teaching and 
Learning Aids 





Here Are Just a Few of the 
LOW-COST ITEMS for 
Classroom Demonstration 


GIANT MAGNET! 5 lb. Size! 


ALNICO V TYPE 


A real bargain opportunity. Ideal for teaching physical 
principles. A-3\%” 


| 4”; B-2%"; C-4-3/16"; D-1%” 
E-1%"; F-2%". Strength "is about 2,000 Gauss. 
Will lift over 125 Ibs. 


Stock No. 70,183-AC 


REPLICA GRATING 


Take Unusual Color Photos At Night 











After decades of effort, low-cost diffraction grating 
replica film is available. This film has 13,400 lines per 
inch. Diffraction Grating has been used to answer more 
questions about the structure of the material world and 
the universe than any other single device. Use it for 
making spectroscopes, for experiments, as a fascinating 








novelty. Cheap enough that you can pass a piece out to 
each student. Produces beautiful view of spectrum. Comes in clear plastic 
protector. 
Stock No. 50,202-AC—includes 2 pieces 8” x 51/2”— 
1 transmission type, 1 reflecting type..................0000 $2.00 Postpaid 





D-STIX CONSTRUCTION KITS 


Excellent Teaching Aid 


Newest, handiest visualizing and demonstration tool for 
teachers—elementary, high school or college. Colored 
wood sticks (%” thick) and ‘“‘easy-on’’ rubber joints 
(approx. 3/16” diam.) fit together quickly to form all! 
kinds of simple or complex shapes, structures. Ideal for 
teaching mathematics, chemistry, physics, design, engi- 
neering, architecture, abstract art—or for developing chil- 
dren’s interest in form and structure. Work out geometric figures, molecular 
structures, structural members, configurations and perspectives, models of 


many types. 3-dimensional visualization adds interest—speeds understanding. 
Money-back guarantee. 








Stock No. 70,209-AC (230 pres.)...........c.c.cecscccececcosesereseceses $3.00 Postpaid 
Stock No. 70,210-AC (370 pos.).........cecccccceccesesccceceerseseeseeee $5.00 Postpaid 
r LOW FRICTION AIR PUCK 


This fascinating model will float around on a flat surface on a 
cushion of air. Just touch it slightly and it will slide friction- 
lessly across the table, etc. Operates on same principle as Ford's 
and Curtiss-Wright’s new, wheelless air-glide cars. Special 
balloon provides the air, and base is of strong, flat plastic 5” 
in diameter. 


Sone CBe, GR A nsiccicctretssvcsnreminiicrsinisstitninvismvnatiitiiaa $2.00 Postpaid 


AND LOOK AT THESE OTHER AVAILABILITIES 


HAND STROBOSCOPE 
Sinise Cho. FR SIG eciciennearntanieenatienmteinns $3.35 Postpaid 


COILED SPRING WAVE DEMONSTRATOR 
Sonak: Bbw. POT icicccercnseteesterctte onimenreitinannionenetitints $2.50 Postpaid 











dock: Bho. GROG acercicniecesteencthtaecatiatennataitenneersbnewrisncttinessnent $40.00 F.O.B. 





Stock Ne. SO,22S-AC...........c..cccccsercsosereroreresvcsccsessosessseessoesees $3.95 Postpaid 








Stok Oho... SR BOD DG veccersceresisncnsccismniacseneninnittnatingnipommsmatel $2.50 Postpaid 
Order by Stock No.—Send Check or M.0.—Satisfaction Guaranteed! 


Request FREE CATALOG “AC” 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 








UNITRON student microscopes offer 































UNITRON STUDENT AUTO-ILLUMINATION MICROSCOPE, MSA 


The UNITRON Student Auto-lIllumination Micro- PI 
scope, Model MSA, employs a newly designed , 
stand in which all components and controls are A 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in A 


any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 





Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


In quantities of vi 
25 or more .. $94.16 only SH 7 






UNITRON STUDENT MICROSCOPE, MUS 


he 
se 
Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models Ce 
usually offered for student use. For example, both ce 
fine and coarse focusing are provided — not * 
merely a single focusing control; an iris diaphragm = 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system M 
for optimum illumination. 
The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are N 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model de 
MUS comes complete with triple revolving nose- of 
piece and three objectives: 5X, 10X, 40X; choice S 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. fr 


In quantities of s7 & 
25 or more... $66.60 only 





unexcelled quality at budget prices 





| UNITRON DISSECTING ADS 


Heavy base, micrometric 
rack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 







- plate, Steinheil magnifiers. 

a. ADS: for 10X, 20X 

. $3250 

in ADSA: for 5X, 10X, 20X 

vO $3650 
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le UNITRON STERBOSCOPIC MSL 

ng A wide field, binocular, 

x: 3-D dissecting model. 
re Diopter and interpupillary 

~ adjustments. Removable 

ris glass stage plate. One set 

b- of eyepieces for 10X, 20X 

er. or 30X included; others 


available at extra cost. 


Model MSL..... 
(f.0.b. Boston) 


UNITRON LABORATORY MLEB 










Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


EG wins stn es $sTI8 





THIS COMPLETE CATALOG ON UNITRON 
MICROSCOPES IS YOURS FOR THE ASKING! 

Gives complete information on the UNITRON Models 
described above as well as on many others for all types 
of microscopy. You will find this informative publication 
@ valuable addition to your files. 


QUANTITY DISCOUNTS 
AVAILABLE ON ALL MODELS 


Prices include wooden cabinet, plastic dustcover, and 
free delivery to your school unless otherwise noted. 








































UNITRON PHASE MPEA 





The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P1OX, P40X. Eye- 
pieces: . 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington’s 
article on this remarkable 
instrument. 


UNITRON PHOTOMICROGRAPHY SET 


Duplicates the perform- 
ance of costly apporatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 
focusing and selection of 
field while the camera is 
in position. 


Model ACA... PSQIS 


ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America’s 
leading universities, schools, and industrial laboratories. 


UN! TRON 


INSTRUMENT DIVISION 
UNITED ueeesisic cn 


204-206 Milk Street ° Boston 9, Mass 





Please send me your complete catolog on 
UNITRON Microscopes 8U, | 








| 
| Name and Title 
School or College 





Address 


I 
See 

















a model atomic power plant for your classroom 


REALISTIC TO THE LAST PROTON, Revell’s Westing- 
house Atomic Power Plant will set off a chain reaction 

of enthusiasm among your students. First, they assem- 
ble it themselves—learning as they build. Then the ex- 
citement of building is transferred to a new fascination 

with the whole field of atomic science, and YOU have 

a more eager, receptive class. Completed, the model is 

an invaluable teaching aid, vivid, authentic, minutely 

detailed. Molded in five colors of plastic, it was de- 
signed from blueprints drawn by Westinghouse engi- 
neers, builders of the first atomic power plant in the 
United States. Revell puts a scale replica in your class- 
room with this special offer—and brings your stu- 
dents an unforgettable “field trip” they could have 

no other way. 


INCLUDED WITH EACH KIT: “A New World of Atomic 
Power, by Dr. W. E. Shoupp, Technical Director, 
Atomic Power Dept., Westinghouse Electric Corp. This 
booklet provides a guided tour through this atomic 
reactor plant, explaining the principles of converting 
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atomic power to electrical energy, and the functions 
of all components. Contains comprehensive diagrams, 
illustrations, and suggested class projects. 

SPECIAL PRICE FOR EDUCATORS ONLY: $5.60 each, 
postage prepaid, for ready-to-assemble kit (finished 
size approximately 18” by 18” by 9”), complete with 
cement, assembly instructions, educational booklet. 
Price for 6 or more kits, $4.90 each. 





F ay 
| School Inc., | 
| Service Venice, | 
Dept., eC Vv e Calif. | 
| Please send me ______Westinghouse Atomic Power Plant | 
kits at the special price of $5.60 ea., postage prepaid (or $4.90 
| | 
each for 6 or more.) Enclosed is (check one): l 
l C] check (] school purchase order 
| . — - ae : | 
| Position aiiaitindiieniasiliniinmeie a | 
ee ee eee * | 
Address ___ _ * : 
L [) Please enter my name on Revell’s Educator Mailing List. J 
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Antibiotics f 


This report was an entry in the 1957-58 STAR (Science 
Teacher Achievement Recognition) awards program 
conducted by NSTA and sponsored by the National 
Cancer Institute, U. S. Public Health Service. 


UNIT on fungi was introduced by playing 

for my classes a record of a radio broadcast 
dating back to 1946. This recorded dramatiza- 
tion was entitled “The History of Penicillin.” 

All the classes showed interest in this project 
and stimulated enough response to begin some 
work. Student-teacher planning made possible 
the activities that are now briefly described. 

Each class divided itself into six teams. 

Team I, the mycologists: Their duty was to 
work with the mold cultures, extract mold from 
the soil, and grow these in pure culture. 

Team II, the bacteriologists: They captured 
bacteria from the air and grew these stock cul- 
tures on slants so that we would have organisms 
on which to assay the mold inhibiting power. 

Team III, the sterilizers: This team had the 
task of keeping Petri dishes, test tubes, Erlen- 
meyer flasks, and various other equipment steri- 
lized and ready for use at the request of the 
mycologists and the bacteriologists. 

Team IV, the assayers: Here rested the respon- 
sibility of actually testing the killing power of the 
mold on chance bacteria taken from the air. 

Team V, the classifiers: This group attempted 
to classify the molds with a key from the text, 
Bacteriology, by Buchanan. The key was en- 
titled, “The Key to the Orders, Families, and 
Genera of Common Molds.” 

Team VI, the sanitationists: This group was 
given the task of scouring and cleaning the glass- 
ware as it was used and re-used. 
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In addition, each student had the responsibility 
of bringing in a sample of soil taken from some 
location of a favorable mold environment, i.e., a 
moist soil near such material as a fertilizer bed, 
compost heap, or other likely locations. 

We used for our agar media a dehydrated 
culture media purchased from Difco Lab, 
Detroit, Michigan. Mold was grown on potato 
dextrose agar and the bacteria on nutrient agar. 
Later, when the actual assays were made, we 
mixed equal parts of the two agars in the hope 
that we would get a more efficient growth of both 
the bacteria and mold on the same agar. 


Our first duties were to prepare the bacteria 
and mold agar. The bacteriologists set about the 
task of trapping bacteria from the air and raising 
stock cultures while the mycologists began ex- 
tracting mold spores from the various soil samples. 


High school sophomores gather frozen soil from beneath a 
blanket of snow. 


ee 
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Cornell University 
at 
Ithaca, New York 


Stanford University 
at 


Stanford, California 


PRESENT 
During the Summer of 1960 


100 SHELL MERIT FELLOWSHIPS 


e 50 Fellowships each at Cornell University and at Stanford 


University 


e Elite groups with high professional spirit 


e Board and lodging plus all expenses of fees, tuition, books 
and instructional materials plus a $500 stipend and up to 


$150 for round trip travel 


e Available to teachers of high school chemistry, mathe- 
matics, and physics. Also to supervisors and heads of 
departments. United States and Canada. 


e Closing date for 


applications, 


January 1, 1960. 


Announcement of selections before January 31, 1960 


Objective: 


Develop outstanding teachers and leaders 
for the improvement of science and mathe- 
matics teaching in secondary schools. 


Program: 


Small seminar-like courses in the subject 
field—special lectures—discussions—visits to 
research laboratories—informal interviews— 
projects. 


Time and materials to develop your dream 
ideas into practical form and to prepare what 
other creative teachers suggest. 


Rich interchange of teaching experiences 
sparked by challenges from national leaders 
who are invited to present new ideas as well 
as the best of older ideas. 


Courses devoted to teaching problems. 


Who Are Eligible? 


Teachers at least in their fifth year of high 
school chemistry, mathematics or physics 
teaching who are leaders or potential leaders 
and who are well prepared in their subject 


field. 


Heads of departments and supervisors of 
science or mathematics who are well prepared 
in chemistry, mathematics or physics and who 
formerly were teachers in at least one of these 


fields. 


For Further Information and 
For Application Forms :— 

If teaching east of the Mississippi write to 
Dr. Philip G. Johnson, 3 Stone Hall, Cornell 
University, Ithaca, New York. 

If teaching west of the Mississippi write to 
Dr. Paul DeH Hurd, School of Education, 
Stanford University, Stanford, California. 


Supported for the fifth year by 


THE SHELL COMPANIES FOUNDATION, INCORPORATED, AND 
THE SHELL OIL COMPANY OF CANADA, LIMITED 
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The technique of the latter was as follows. We 
placed one gram of the soil sample in a sterile 
Erlenmeyer flask and added 25 cc's of sterile 
water. One cc of the liquid, after being washed 
on the soil, was extracted by the aid of a sterile 
1 mm pipette and deposited in the bottom of a 
sterile Petri dish over which was potato dextrose 
agar that had been melted and cooled to 44° C. 

The Petri dishes were incubated for 36 hours. 
Confronting the students with the Petri dishes 
that they had set up was quite an interesting 
moment for the class: They were dubious. It 
was winter. “Could actual mold spores be ex- 
tracted from the frozen soil?” We had used a 
dilution of 25 cc’s of water to one gram of soil 
on the assumption that very few spores would be 
successfully extracted in such an environment. 
To our amazement, the Petri dishes proved to be 
literally covered with developing spores. It 
proved impossible to even attempt to extract a 
specific mold and grow it in a pure culture. 

Research, then, was necessary to determine the 
proper dilution of water to make it possible to 
separate the spores so that pure mold cultures 
could be separated. We tried dilutions of 1-100, 
1-200, 1-400, 1-600, 1-2000, 1-2400, and 1-4800. 
The dilution of 1-4800 provided an adequate en- 
vironment in which the mold cultures could be 
nicely separated and transferred to sterile test 
tube slants, where the individual molds might 
grow in pure cultures. This procedure was fol- 
lowed with many of the soil samples. 

It was now the assayer’s task to test the inhibit- 
ing power of these molds on an unknown bacteria 
sample taken from the air. Sterile agar in an 
Erlenmeyer flask was melted and cooled down to 
44° C. To this was innoculated a loop of living 
bacteria from one of the stock test tube slants. 
The flask was vibrated to diffuse the bacteria 
through the agar. The innoculated agar was then 
poured into sterile Petri dishes where it was 
allowed to jell. A tiny bit of the mold to be 
assayed was then deposited on the agar, the posi- 
tion of which approximated the center of the dish. 

The classifiers, up to this time, had been drill- 
ing themselves in the use of the key. Once a 
mold with antibiotic properties was discovered, 
they played a more realistic role. It was then 
time for them to tell the class just what specific 
mold possessed the ability to inhibit growth. 

The young assayers could not hide their antici- 
pation when, after 36 hours incubation, it was 
time to examine the Petri dishes. One need only 
imagine the reaction when it was discovered that 
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several of the Petri dishes showed a distinct 
“halo” of agar surrounding the mold. 

Cultures of two of the molds along with photo- 
graphic prints of the Petri dishes showing promi- 





Photographic image of clear halo around a mold growth 
demonstrates that mold inhibits the bacteria with which its 
agar was seeded. 


nent halos were sent to the Charles Pfizer labora- 

tories for their comments. 

Reports came back identifying the cultures as 
aspergillus niger and mucor. Dr. Weyer, of 
course, informed the class that both of these 
groups were well known with respect to their 
antibiotic properties. 

This was no disappointment. The students 
were well aware of the remoteness of the possi- 
bility of making an original discovery. The pride 
of the mycologists, in having the laboratory con- 
firm their classification of aspergillus was one of 
those rare, spontaneous demonstrations so char- 
acteristic of the enthusiastic adolescent. 

Advantages of this project are listed below: 

1. It develops an awareness of the variety and 
number of micro-biotic life in a gram of soil. 

2. Distribution of responsibility in the class en- 
abled all students to feel important. 

3. The value of team work in a scientific re- 
search program was more fully appreciated 
and understood. 

4. The classification of molds became a purpose- 
ful activity which students accepted eagerly 
rather than with reluctance. 

5. This project revitalized interest in living 
organisms found out-of-doors at a time of year 
this opportunity is seldom experienced. 
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Enrollnowinthe first nation-wide television 
chemistry course for college credit! Incolor. 
On September 28th, the award-winning educa- 
tional television program, “Continental Class- 
room,” begins its second year on the NBC Tele- 
vision Network with a new two-semester college- 
level course in Modern Chemistry. Produced in 
cooperation with The American Association of 
Colleges for Teacher Education and the Ameri- 
can Chemical Society, it will be televised in 
color, Monday through Friday, from 6:30 to 
7:00 am local time. Dr. John F. Baxter, pro- 
fessor of chemistry at the University of Florida, 
will teach the course. Nobel Prize-winning 











chemists and other famous scientists will be 
guest lecturers. In addition to the new 160 lec- 
ture-demonstrations in chemistry, last year’s 
Atomic Age Physics course will be repeated 
Monday through Friday, 6:00 to 6:30 am. Con- 
tinental Classroom is being made possible 
through the co-operation of Bell Telephone Sys- 
tem, E. I. du Pont de Nemours & Co., The Ford 
Foundation, General Foods Fund, International 
Business Machines, Minnesota Mining & Manu- 
facturing Company, The Pittsburgh Plate Glass 
Foundation, Radio Corporation of America, 
Standard Oil Company of California, Union 
Carbide Corporation, and United States Steel. 


CONTINENTAL CLASSROOM 
WEEKDAYS 6-7 AM ON THE 
NBC TELEVISION NETWORK 


CONTINENTAL CLASSROOM 
You may register for full credit 
at any of the following colleges: 


ALABAMA: Spring Hill College, Mobile 
ARIZONA: Arizona State College, Flagstaff 
ARKANSAS: Arkansas A & M College, College Heights 
Arkansas State College, State College 
CALIFORNIA: Chapman College, Orange 
Sacramento State College - San Diego State College 
CONNECTICUT: New Britain State Teachers College 
University of Hartford 
GEORGIA: Valdosta State College 
IDAHO: University of Idaho, Moscow 
ILLINOIS: Greenville College 


Mundelein College, Chicago - Northern Illinois University, DeKalb 
Quincy College 


INDIANA: Indiana State Teachers College, Terre Haute 


IOWA: Clarke College, Dubuque 
lowa State University, Ames - Morningside College, Sioux City 
State University of lowa, lowa City - Westmar College, LeMars 
KANSAS: Kansas State Teachers College, Emporia 
Washburn University of Topeka - McPherson College 
KENTUCKY: Nazareth College, Louisville 
MARYLAND: College of Notre Dame of Maryland, Baltimore 
University of Maryland, College Park 
MICHIGAN: Eastern Michigan College, Ypsilanti 
University of Michigan, Ann Arbor - Wayne State University, Detroit 
MINNESOTA: 
MISSISSIPPI: Delta State College, Cleveland 
Tougaloo Southern Christian College 
MISSOURI: 
NEBRASKA: Kearney State Teachers College 
NEW HAMPSHIRE: Plymouth Teachers College 
NEW JERSEY: 
NEW YORK: Yeshiva University 
Agricultural & Technical Institute, Farmingdale 
Marymount College, Tarrytown-on-the-Hudson 
Niagara University - Albany State University College for Teachers 
NORTH CAROLINA: 
East Carolina College, Greenville 
OHIO: College of St. Mary of the Springs, Columbus 
Miami University, Oxford - Mount Union College, Alliance 
Ohio State University, Columbus - Our Lady of Cincinnati College 
University of Cincinnati - Ursuline College, Cleveland 
OKLAHOMA: Oklahoma City University 
Oklahoma State University, Stillwater - Phillips University, Enid 
OREGON: Southern Oregon College, Ashland 
University of Oregon, Eugene - University of Portland 
Oregon State College, Corvallis 
PENNSYLVANIA: King’s College, Wilkes-Barre 
Marywood College, Scranton - Temple University, Philadelphia 
Villanova University 
SOUTH CAROLINA: Furman University, Greenville 
Limestone College, Gaffney 


Bemidji State College 


Harris Teachers College, St. Louis 


Montclair State College 


Bennett College, Greensboro 
+ Western Carolina College, Cullowhee 


TENNESSEE: Middle Tennessee State College, Murfreesboro 
George Peabody College for Teachers, Nashville 


TEXAS: Austin College, Sherman 
Howard Payne College, Brownwood - Texas Lutheran College, Sequin 
Texas Technological College, Lubbock - The University of Texas, Austin 


VIRGINIA: College of William and Mary, Norfolk 
Richmond Professional Institute - Virginia Union University, Richmond 


WASHINGTON: University of Washington, Seattle 


WEST VIRGINIA: Concord College, Athens 
West Virginia State College, Institute - Marshall College, Huntington 


WISCONSIN: Beloit College 


A textbook, entitled “Modern Chemistry,” and a study guide 
have been especially written for this new course. Copies may 
be obtained through local bookstores or from Prentice-Hall 
Inc., Englewood Cliffs, N. J. 
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NSTA Elections 
for 1960 


Now is the time and your opportunity to help 
select nominees for positions on the NSTA Board 
of Directors to be filled in the 1960 election. These 
positions include: president-elect for 1960-61 (to be 
president 1961-62) and secretary for 1960-62; also, 
directors for Regions II, IV, VI, and VIII. Directors 


also serve two-year terms. 


Candidates for these offices will be chosen by the 
Election Committee, and election is by mail ballot 
of the membership-at-large. All offices, therefore, 
are national in scope even though geographical dis- 
tribution is assured by Regions. 

The Elections Committee will meet in Kansas 
City on October 16-17, and your suggestions for 
potential nominees should be sent to the chairman 
not later than October 10. Chairman of this year’s 
committee is Dr. Kenneth E. Anderson of the Univer- 
sity of Kansas, Lawrence. Other members of the 
committee will be announced in the October issue 
of TST. 

In submitting names, please also send the follow- 
ing information: present position, address, NSTA 
position for which recommended, and brief summary 
of nominee’s education, activities, and professional 
interests or related activities. 


BEST BOOK CONTEST 
$1600 Cash Awards” 


Mail coupon below for full details or 
send manuscript for free editorial appraisal. 


Seth Richards, Publisher 
Pageant Press, Inc. 
101 Fifth Avenue, New York 3, N. Y., Dept. NA 





Please send me without cost or obligation your 
big illustrated FREE book, “How to Get Your 
Book Published, Promoted, Distributed,” and full 
details about your Best Book Contest for 1959. 


Mr. 

Mrs. 

RISTO sscvcnitieinohinsanvsietessinenaniailnictiaiiadienatinnaediatndeiaiiaimesia Eee 
I a iseccbuicetcasciertindastteatevcduerdeapetam tain ata 
ip ROSE ec e Nn Se Pe Zone........ ee 


Inquiries confidential. We are subsidy publishers. 


* In addition to the cash awards . . . During the past 4 
years Pageant Press has paid out $148,400 to authors! 


(P.S.) We can publish your manuscript for Christ- 
mas. Send manuscript for free report. 
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After seventy-five years of educational publishing— 





a proud announcement 


THE PHYSICAL SCIENCE STUDY COMMITTEE OF 
EDUCATIONAL SERVICES INCORPORATED has chosen 
D. C. HEATH AND COMPANY for association in publishing 


THE TEXTBOOK 
for the new 


HIGH SCHOOL PHYSICS PROGRAM 


Here is the official book that spearheads the revolution in high 
school physics teaching. It stands alone as the achievement of those 
leaders in physical science who, beyond any other educational 


group in our time, have taken on “the mental toil of foreseeing.” 


The text will be available for classes in the Fall of 1960. 


D. G@. HEATH 
AND COMPANY 
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By JOHN D. DAVIS 





Science Teacher, Exeter High School, Exeter, New Hampshire 


This report was an entry in the 1957-58 STAR (Science 
Teacher Achievement Recognition) awards program 
conducted by NSTA and sponsored by the National 
Cancer Institute, U. S. Public Health Service. 


M’x* introductory experiments designed for 

the high school chemistry laboratory, al- 
though accurate, are overly simplified and give 
little regard to sustained interest. This exercise 
is designed to answer partially the need for more 
demanding experiments. It demonstrates the 
actual operation of Charles’ Law and demands 
accuracy and concentration not often required in 


regular high school laboratory work. 


The exercise was developed with certain pur- 
poses in mind: 1. The experiment gives experi- 
ence in the handling of complicated apparatus. 
Charles’ Law can be demonstrated by a less de- 
tailed method than the one used here. Such a 
method, however, offers little opportunity for 
either achieving accurate results or coping with 
some of the more painstaking aspects of scien- 
tific investigation; 2. The student encounters 
many manipulative problems in constructing and 
operating the apparatus. Here, in addition to 
achieving accuracy, the student must check and 
re-check to keep every part functioning properly; 
3. The student must meet exacting standards of 
measurement typical of actual research. Measure- 
ments must be taken and recorded quickly; 4. The 
student becomes aware of the many variables 
that must be controlled in an experiment; 5. The 
student acquires a working knowledge of Charles’ 
Law by computing theoretical results. Each stu- 
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dent within a group should make the same com- 
putations, and check results to eliminate errors. 


Description of the Experiment 


The experiment is designed to show the rela- 
tionship, known as Charles’ Law, between a gas 
volume and temperature. This law states that 
the volume of a gas changes by 1/273 of its 
volume at 0° Centigrade for every degree change 
in temperature, if the pressure remains constant. 
If the temperature increases, the volume will 
increase; if the temperature decreases, the volume 
will decrease. Using V; and T, for the original 
volume and temperature respectively, and V2 and 
T. for the resulting volume and temperature, the 
formula expressing the relationship is: 





Vi T; 
\ ae 
The derivation used here is: 
V, Te 
wer. 


The experiment consists of four parts: a. The 
balloon is placed in the water-filled flask and 
inflated to a satisfactory volume. Then the water 
is heated over the desired temperature range. 
The combined expansion of the balloon and the 
water is measured by recording the amount of 
water in the graduated cylinder at every degree 
change. The apparatus is then allowed to cool; 
b. The balloon is replaced by a solid object 
having the same volume as the initial air volume. 
Again the water is heated over the same tem- 
perature range. The water in the cylinder is 
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SEMI-MICRO 
APPARATUS 


TILTRAY—the only reagent tray which stores flat but tilts for 
handy access and label visibility. All metal construction, coated 
with chemically resistant plastisol. Holds 120 each 15 ml 
bottles, dropper type or square. 


Tray without bottles—Cat. No. 120M $4.85 ea. 
Tray complete with 120 bottles and labels for “Semi-micro 
Chemistry” DeBruyne-Kirk-Beers published by Henry Holt 
Cat. No. 290 13.25 ea. 


ABOVE 
ACID-BASE REAGENT TRAY—no more seepage and stains. Open, 
all metal construction, coated with chemically resistant plasti- 
sol. Holds 5 each 30 mi bottles. 

Tray without bottles—Cat. No. 221 M 
BELOW 

TEST TUBE RACK—designed for maximum visibility—all metal, 
plastisol coated. Holds 7 test tubes. 

Cat. No. 113 M for 10 x 75 mm tubes 
Cat. No. 119 M for 13 x 100 mm tubes 
Cat. No. 122 M for 15 x 125 mm tubes 


$1.50 ea. 


$1.20 ea. 
1.30 ea. 
1.40 ea. 


Subsidiary of 


. Universal Scientific Company, Inc. 
INDIANA 


VINCENNES, 





recorded. This amount represents only the expan- 
sion of water. When these figures are subtracted 
from the related values obtained in the first part 
of the experiment, the results show the increase 
in the volume of the balloon; c. As soon as the 
initial volume is known, the theoretical increase 
in volume can be computed. This procedure will 
be discussed later; d. The predicted and actual 
results are then plotted on a graph and compared. 
The average variation between the two results 
is computed, and the percentage of inaccuracy 
is determined. 
Assembling the Apparatus 

The following materials are needed: three ring 
stands, Pyrex flask—preferably a vacuum filter 
flask of at least two-liter capacity, tripod, wire 
gauze with asbestos, two balloons or bladders, 
one large rubber stopper with necessary holes, 
funnel, thermometer, three spring pinchcocks, 
one screw pinchcock, five clamps, Bunsen burner, 
small rubber stoppers (for part two), glass jet, 
graduated cylinder, large glass jar (for storing 
extra boiled water), glass and rubber tubing. 


THER MOME TER 








+ A 1 
{ | 
Chom ET U | 
\ 
SS== 
a. 8 f) 4 
| ' 
} F CAADUATED 
| CYLINDER 
——S = —— —es ——— 
APPARATUS FOR DEM INSTRATION OF CHARLES Law 


The assembled apparatus is shown in the dia- 
gram illustrated. The external balloon assures 
smooth, even inflation of the internal balloon or 
bladder. The external balloon is inflated first, 
and then air, controlled by the pinchcock, is 
allowed slowly into the inside balloon. Initial 
inflation can be either by mouth or hand pump. 

The apparatus should ‘be assembled very care- 
fully. The bulb should be the only part of the 
thermometer projecting below the stopper. 
Further insertion can cause inaccurate readings. 
Care should be taken to locate the balloon so th. it 
no part of it touches the sides of the flask. The 
lead-in tube from the funnel should not project 
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Figure 1. Appcratus assembled for heating of air sample. 


below the stopper. Proper positioning of this 
tube sometimes makes it possible to remove 
trapped air bubbles by passing them up the 
funnel tube. 

Note the screw pinchcock is placed on the rub- 
ber tube leading to the graduated cylinder. This 
pinchcock is left open while the apparatus is 
operating. The others are closed. 

The size of the opening in the glass jet can be 
determined by the operator. It must be small 
enough to prevent air from passing upward 
through the tube and yet large enough to prevent 
resistance from slowing the rate of discharge. 
Fasten the graduated cylinder to avoid upsetting. 

For part two the balloon is replaced by a solid 
object having the same volume as the initial 
volume of the balloon. Rubber stoppers are sug- 
gested as solid objects. If the tube that held the 
balloon is not removed, its inner end must be 
blocked. It is perhaps easier to replace this tube 
with one of solid glass. 


Operational Procedure 


(1) In the preliminary work all water used in 
the flask must be boiled to remove dissolved 
gases. Subsequently, prolonged contact with air 
should be avoided. Water prepared in this fashion 
should be siphoned from one container to another. 

(2) Fill the flask with the prepared water and 
insert the stopper with the thermometer, tubing, 
and deflated balloon mounted on it. Press the 
stopper down taking care not to trap bubbles 
beneath it. Continue to exert pressure and open 
the pinchcock leading to the funnel until the 
water level has risen into the funnel. Then shut 
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Figure 2. Solid rubber stoppers have replaced the balloon. 


off this pinchcock and fill the funnel with water. 
Again open the same pinchcock and open the 
screw pinchcock allowing some water to pass out 
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PRENTICE-HALL announces— 


MODERN CHEMISTRY 


by JOHN F. BAXTER and LUKE E. STEINER 

This is the textbook, with accompanying study guide, 
written especially for the 160 TV lectures Dr. John F. 
Baxter will conduct on— 


CONTINENTAL 
CLASSROOM 


(To be telecast in color and black and. white over the 
NBC Television Network from September 28, 1959 through 
May 27, 1960.) 


Sponsored by the American Association for Teacher 
Education, The National Broadcasting Company, and 
The American Chemical Society, the Modern Chemistry 
Course is designed for High School Science Teachers, 
professional people, and students who will take the 
course for college credits or to broaden their knowledge 
of chemistry. 


More than 300 colleges and universities are expected 
to participate in this program. 


TEXT AND STUDY GUIDE 
PARALLEL THE TV COURSE 


Drs. Baxter and Steiner wrote the text to follow the 
course plan—to present a survey of the fundamental 
principles of chemistry and a study of recent developments. 
Special emphasis will be given to structures of chemical 
species, particularly the relationships of these structures 
to the chemical and physical properties of substances. 
Drs. Baxter and Young prepared the STUDY GUIDE to 
provide exercises and problem material that will be 
assigned by Dr. Baxter during his lectures. 


ABOUT THE AUTHORS—Dr. JOHN BAXTER is Professor 
of Chemistry and Head of the General Chemistry Division, 
University of Florida. Dr. LUKE E. STEINER is Head of 
the Department of Chemistry, Oberlin College. Dr. 
JAY A. YOUNG is Chairman of the Department of 
Chemistry, King’s College. 


4-VOLUMES 

For first semester: Volumes |! of the text— MODERN 
CHEMISTRY ($2.50) and STUDY GUIDE ($1.00). Available 
September 15, 1959. 


For second semester: Volumes I! of the text—MODERN 
CHEMISTRY ($2.50) and STUDY GUIDE ($1.00). Available 
January 1, 1960. 


ORDER FROM YOUR LOCAL BOOKSTORE 
OR SEND REMITTANCE TO— 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 














through the jet into a waiting beaker. Shut off 
the funnel pinchcock, but leave the screw pinch- 
cock open. 

(3) Check to see that the water in the flask is 
at the temperature desired as a starting point. 

(4) Inflate the balloon or bladder slowly and 
only to the extent the air will still have constant 
pressure as it expands. The volume of the balloon 
or bladder will be recorded by the amount of 
water that runs into the graduated cylinder. 

(5) Now begin heating. Readings should be 
taken from the cylinder for every degree change 
in temperature, and heating should be stopped 
a considerable distance short of 100° C to avoid 
boiling. (Figure 1) 

(6) When the water has cooled to the starting 
temperature, proceed to the second part of the 
experiment. The procedure is identical except 
that a solid object equal in volume to the initial 
air sample is substituted for the balloon. The 
flask is then heated over the same temperature 
range and the volume of water discharged is 
recorded for every degree change in a cylinder. 
(See Figures 1 and 2.) 

(7) As soon as the initial volume of the air 
sample is determined, figuring of the predicted 
expansion can start. As stated in Charles’ Law 
the increase will be 1/273 of the volume at 0° C. 
Thus, the increase will be constant and a straight- 
line graph will develop. 

The degree of accuracy that can be obtained 
is greatly dependent upon the care and thought 
that go into the experiment. In one case a group 
of students achieved results showing an average 
deviation from the predicted results for a volume 
of 12 ml of only 0.0937 ml. Such results are 
unusual. Yet all of the results were acceptable. 


Analysis of Results 


In order that the students might compare 
among themselves, a percentage of inaccuracy 
was computed. First, the average variation be- 
tween actual and predicted results was figured 
using the variation found at five-degree intervals. 
This average variation is then divided by the 
original volume of air in the balloon, thus giv- 
ing a percentage of inaccuracy. 

At the conclusion of the experiment the results 
were brought together in a group discussion. 
Results of different groups were compared. Com- 
putations for the per cent of inaccuracy were 
carried out. Variations in the procedure were 
considered. Questions were asked about the pro- 
cedures and precautions that were observed. 
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By PAUL L. DRESSEL 


Chairman, NSTA Committee on Evalyation. 


E Committee on Evaluation of the National 


science Teachers Association has undertaken a 


study® in recent mont 
izeditests ayai 
It hadt¥o panpdedl as nae IRR) AO study: the 
weaknesses and strengthis of ‘existing test’, ‘and 
(2) to determine the need for additional tests in 
particular areas so that the committee members 
might recommend the writing and publication of 
such tests for wide distribution. 

The Committee’s first conclusion was that most 
available standardized tests in the science area 
are chiefly designed to measure achievement, 
with the greater number of items attempting to 
measure a student's retention of specific facts 
rather than his ability to analyze a problem, pro- 
pose hypotheses, and work out a solution. 

If teachers teach for such objectives as under- 
standing of science theories, the structure of 
science, problem solving, the ability to reason 
logically, and the ability to apply what is learned 
to new situations, most of the standardized tests 
now available tell them little about the extent to 
which these objectives are being realized. Evalu- 
ation instruments for these objectives must be 
made by teachers themselves until such time as 
better standardized tests are available. 


*A report of the Committee on Evaluation of the National 
Science Teachers Association: Ned E. Bingham, University of 
Florida; John G. Read, Boston University; James W. Gebhart, 
Montana State University; Vernon C. Lingren, University of 
Pittsburgh ; Walter E. Hauswald, Sycamore High School, Syca- 
more, Illinois; and Paul L. Dressel, Chairman, Michigan State 
University. 
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A secondhchbiélusion of the Committee was that 
there*is widearth of tests, especially of well- 
constrboted>and well-validated ones. Though no 


.sgaember of the Committee would assert that he 


had located and reviewed all tests in his particu- 
lar field, extensive correspondence was carried on 
in an effort to locate all tests which are readily 
available and which are accompanied by some 
standardization data on at least one group. These 
tests are very briefly reviewed on the following 
pages. One member of the Committee, Professor 
Gebhart, was particularly interested in conserva- 
tion, but was unable to locate tests in this area. 


Brief Reviews of Available Science Tests 


The reviews which follow are limited to the 
name and publisher of the test, a brief descrip- 
tion, and an over-all evaluation. More detailed 
reviews of some of these tests are to be found in 
Buros’ Mental Measurement Yearbook. Analyses‘ 
of these tests have also been prepared by the 
Committee for publication by NSTA. 


BIOLOGY TESTS* 


ACHIEVEMENT EXAMINATIONS FOR SECONDARY 
ScHoots: Brotocy, by B. R. Whittinger. C. A. 
Gregory Co., 345 Calhoun St., Cincinnati, Ohio. 
Copyright, 1954. One form, 4. For high school 
students, end-of-course in biology. Not machine 
scorable. Time 1% hours. 


1 Analyses of Science Tests. National Science Teachers Asso- 
ciation Committee on Evaluation. 1959. 50¢. 

2 List compiled and tests reviewed by Ned E. Bingham, Pro- 
fessor of Education, University of Florida, Gainesville. 
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Measures understanding of biological principles 
and concepts, not mere knowledge of facts. Ques- 
tions carefully worded; covers a variety of topics. 
Whether it covers the most frequently taught topics 
is not known, since no information is given about 
how topics were selected. 


ACHIEVEMENT EXAMINATIONS FOR SECONDARY 
Scuoo.ts: BroLocy, by B. R. Whittinger. Educa- 
tional Test Bureau, Educational Publishers, Inc., 
Minneapolis. Copyright, Form 2, 1952; Form 3, 
1953. Two forms, each with 9 parts. No grade 
level given. Test not included in 1958 catalog. 
No manual of directions or norms available. No 
information about scoring. Time: Form 2, 1 hour; 
form 3, 1% hours. 


The purpose seems to be to measure acquisition of 
biological facts. Very little attempt to measure abil- 
ity to apply knowledge in new situations or to meas- 
ure understanding of relationships between bits of 
information was noted. However, in Form 3 some 
questions directed toward applying knowledge. 


CooreraTIvVE BroLtocy Test, by Paul E. Kambly. 
Cooperative Test Division, Educational Testing 
Service, Princeton, New Jersey. Copyright, 1948. 
Two forms: X and Y. For high school students 
with one year of biology. Machine scorable. Time: 
40) minutes. 


Deals with fundamental concepts in biology and 
places emphasis on understanding and application. 
Norms given for students with one year of biology, 
in form of percentiles. Number of students to which 
the test was administered seems to establish the 
reliability of the norms. A rigorous procedure was 
set up for preparing and editing the test items, for 
administering experimental forms to a representative 
sample of students, and for administering the final 
form to determine scaled scores and percentile norms. 


CooPERATIVE BroLocy TEsT, by a Committee on 
Biology Tests, Educational Records Bureau, 21 
Audubon Ave., New York 32, N. Y. Copyright, 
1958. Two forms: ERB-RY and ERB-SY, each 
with three parts. For high school students with 
one year of biology in independent schools. 
Machine scorable. Time: 40 minutes. 


Purpose of the test is to measure achievement in 
biology. Designed for independent schools, but diffi- 
cult enough to be used at the college level. Tests 
understanding and recall of biological facts. Norms 
based on test results in independent schools. Ques- 
tions carefully selected and worded and cover a wide 
range of information. 


GENERAL Bio.Locy TEsT, by Lester D. Crow and 
James G. Murray. Acorn Publishing Co., Rockville 
Centre, N. Y. Copyright, 1951, 1958. One form: 
A, with three parts. For Grades 9-12. Not machine 
scorable. Time: 35 minutes. 
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Concerned with the applied aspects of biology 
(Part 1), knowledge about biological scientists (Part 
II), and biological facts (Part III). Scoring can be 
done without a key since the right answer is preceded 
by a letter from the word “education.” The key 
might be guessed by students. Percentile norms 
given, based on a large number of students from 
different states. Some ambiguity in questions noticed. 


Hanes-Benz Biotocy Test, by G. M. Hanes and 
H. E. Benz. C. A. Gregory Co., 345 Calhoun St., 
Cincinnati, Ohio. Copyright, 1939. Two forms: A 
and B. For end-of-course comprehensive achieve- 
ment test for biology students. Not machine scor- 
able. Time: 40 minutes. 


Chiefly an achievement test which measures little 
beyond the sheer recognition of biological facts. 
Norms in the form of percentiles provided, based on 
a limited number of students in different schools and 
different states. The first 30 items are true-false, a 
type of item often regarded as of questionable worth. 


KiLANDER HEALTH KNOWLEDGE Test, by H. F. 
Kilander. World Book Co., Yonkers-on-Hudson, 
N. Y. Copyright, 1951. Two forms: AM and BM. 
For Grades 9-12. Machine scorable and hand scor- 
able with a perforated stencil. Time: 40 minutes. 


Measures a student’s knowledge and understand- 
ing of matters pertaining to health and his attitudes 
and practices in this field. Great care was taken to 
select the content by analyzing textbooks, materials 
published by health organizations, courses of study, 
research studies. Items selected after experimental 
forms discovered difficulty indices, adequacy of direc- 
tions, coverage of topics, etc. A Manual of Direc- 
tions gives complete and detailed directions for ad- 
ministering and scoring and gives standard scores and 
percentile norms based on a large sample in different 
schools in different states. Questions carefully worded 
and without error. 


Mipwest HicH ScHooL ACHIEVEMENT EXAMINATION 
—Bio.ocy, by George H. Ramharter (Form A), 
and E. C. Halvorsen (Form B). Educational Test 
Bureau, Educational Publishers, Inc., Minneapolis. 
Copyright, 1955. Two forms: A and B, each with 
numerous parts. For high school students with one 
or two semesters of biology. Not machine scorable. 
Time: Form A, one hour; Form B, no time limit. 


Measures chiefly mastery of specific bits of infor- 
mation although the manual states that it makes a 
real effort to stimulate thinking ability. Some topics 
receive more attention than others. Questions care- 
fully worded and no errors noticed, but no informa- 
tion about the procedure of selecting items or con- 
structing the test given. Some questions are true- 
false and of questionable value. Some norms in the 
form of percentiles given, but no information about 
the number of students upon which they are based. 
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Netson Briotocy Test, by Clarence H. Nelson. 
World Book Co., Yonkers-on-Hudson, N. Y. Copy- 
right, 1951. Two comparable forms: AM and BM, 
each with two parts. For students at the end of a 
biology course. Machine scorable and hand scor- 
able with a perforated stencil. Booklets re-usable. 
Time: 40 minutes. 


Designed to test things other than knowledge of 
facts: understandings, cause-effect relationships, in- 
terpretation of data, problem solving, abilities to 
evaluate experimental procedures and situations with 
scientific implications. Considerable effort was made 
to give the test validity including examination of text- 
books, journals for science teachers, bulletins, and 
other science publications. Three experimental forms 
were developed to obtain difficulty indices and criti- 
cism of teachers. Norms based on large numbers of 
students in many schools in many states. Questions 
carefully worded and selected; easy to follow. 


Wixutiams BioLtocy Test, by John R. Williams. 
Bureau of Educational Measurements, Kansas State 
Teachers College, Emporia. Copyright, 1934. 
Forms: three tests (I, II, III), each with two forms, 
A and B. For students with one year of biology. 
Not machine scorable. Time: 40 minutes. 


Test I covers structural and animal biology, Test 
II, human biology, and Test III, plant biology and 
the relationships between plants and other organisms 


in the environment. The test is said to have resulted 
from the examination of textbooks, criticisms and 
suggestions made by teachers, study of errors of 
students taking the test, and the relationships be- 
tween test scores and teacher grades, but no details 
are given. Percentile norms are said to be based on 
a large number of student scores in a large number 
of representative schools, but no details are given. 
Measures chiefly recall of facts. No questions require 
application of knowledge to new situations or prob- 
lem solving. Wording is clear for the most part. 


CHEMISTRY TESTS® 


ACHIEVEMENT EXAMINATIONS IN CHEMISTRY, by 
Walter W. Cook, Clarence Boeck, Robert Molken- 
bur. Educational Test Bureau, Educational Pub- 
lishers, Minneapolis. Copyright, 1951, 1952, 1953. 
Forms: 1, 2, and 3. For high school students with 
one year of chemistry. Not machine scorable, and 
no hand stencils provided. Time: Form 1 about 
an hour; Forms 2 and 3, 90 minutes. 


An achievement test with the first items requiring 
simple recall, and the other items asking judgments 
about a single statement or situation. All questions 
are four-response multiple choice. The validity of 





8 List compiled and tests reviewed by Walter E. Hauswald, 
Science Instructor, Sycamore High School, Sycamore, Illinois. 





Your Science Fair 


A new book by: 


Arden F. Welte 
James Dimond 
Alfred Friedl 


This is a handbook designed to assist educators and public minded citizens 
to inaugurate and promote the science fair movement. The authors believe 
that the promotion of science fairs around the country will re-establish and 
stimulate the students’ interest in science. “Your Science Fair” includes many 
illustrations of organizational charts and student exhibits and is an excellent 
guide for the promotion of a successful science fair. 

Copyright 1959; about 100 pages; 82x11” size; 

photo offset; spiral bound; illustrated; $2.75 


. or write for 
more information 


Burgess Publishing Co. 


426 South Sixth Street 


Send us your 
order . 


Minneapolis, Minn. 
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many items is questionable since they refer to indus- 
trial, household, and technical applications of chem- 
istry with a neglect of theoretical and fundamental 
aspects of the subject. Many items poorly worded 
and poorly edited, with spelling errors, ambiguous 
answers, and even errors in the answer key. Some 
questions worded so that the answer is obvious. Print 
difficult to read. Norms given in widely spaced 
percentiles. 


ACS-NSTA CoopeRATIVE EXAMINATION IN HIGH 
ScHoo. CHEMisTRY, by a committee of teachers 
of chemistry appointed by the Examinations Com- 
mittee of the Division of Chemical Education of 
the American Chemical Society and the National 
Science Teachers Association. Examinations Com- 
mittee of the American Chemical Society, St. Louis 
University, 1402 S. Grand Blvd., St. Louis, Mo. 
Copyright, 1957. Forms: N, now available; a 
second form available spring, 1959, with other 
forms planned each two years, each with two parts 
which can be used separately. For high school 
students at end of one year of chemistry. Machine 
scorable and hand scorable with stencil. Time: 
Form N, 90 minutes, each part 45 minutes; Form 
1959, 80 minutes, each part 40 minutes. 


First high school test published by a group which 
has published many college chemistry tests. Resources 
of the Committee contribute to the excellence of a 
highly reliable instrument. Items constructed with 
great care, over a wide range of subject matter, and 
‘emphasize fundamental concepts rather than recall 
of vocabulary and technical and industrial applica- 
tions of chemistry. Widely used as a high school 
achievement test and as a placement test for incom- 
ing college students. 


ANDERSON CHEMIsTRY TeEsT, by Kenneth E. Ander- 
son. World Book Co., Yonkers-on-Hudson, N. Y. 
Copyright, 1950. Two forms: AM and BM. For 
high school students with one year of chemistry. 
Machine scorable, and hand scorable with stencils. 
Time: 40 minutes plus time for directions. 


One of the Evaluation and Adjustment Series for 
secondary schools designed to evaluate individual 
pupil achievement and group achievement. Cover- 
age of subject matter is only fair, since important 
areas are omitted. Test not designed as a diagnostic 
instrument and does not measure the individual's 
mastery of aspects of chemistry. Test does, however, 
help teachers to analyze the achievement of the 
entire class. By administering the whole series of 
tests, achievement in chemistry can be compared 
with other types of learning. 


CoorerATIVE CueMistry TEsT, by Paul J. Burke and 
Joseph F. C astka. Cooperative Test Division, Edu- 
cational Testing Service, Princeton, New Jersey. 


Copyright, 1947, 1948, 1950. Three forms: X, Y, 
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FREE TO TEACHERS — 


TEACHING AIDS ABOUT GAS 


VISUAL AND SCIENTIFIC Aids—designed 
by experienced teachers for teachers, to assist 
in instructing students how theoretical science 
principles are applied on a practical business 
basis. . .. Evaluated in advance of publication 
by members of the National Science Teachers 
Association. 


ED-1 NATURAL GAS—Science Behind Your Burner— 
42-frame, 35mm slide film explaining how natural gas 
gets from well to burner. Includes teacher’s text, flow 
chart, work sheets, and gas pipeline map of the U.S. 
Junior and Senior High School level. 


ED-3. EXPERIMENTS WITH GAS . . . Booklet of 29 class- 
room experiments using fuel gas. Includes complete 


directions, ideas for student participation, etc. For 
General Science Classes, Junior High School. 
ED-4. ADVANCED EXPERIMENTS WITH GAS. . . 22 ad- 


vanced classroom experiments performed with fuel gas. 
For Sr. High School and Jr. College levels. 


ED-5 HOW YOUR GAS METER WORKS... Teaching 
guide with illustrations and diagrams; wall chart and 
student work sheets. For General and Social Science 
Classes, Junior High School level. 


ED-7 GAS SERVES YOUR COMMUNITY . . . Cutout kit, 
elementary school level (4th grade, up). Tells story 
of gas from fields to community and its uses there— 
in 28 4-color cardboard pictures. Teacher’s text has 


suggestions for use as classroom projects; i.e., bulle- 
tin board, paste ups, sandbox, etc. 
ED-8 through ED-13 SCIENCE IN ACTION .. . Five sepa- 


rate teaching kits describing science principles that 
make each gas appliance possible, with simple experi- 
ments illustrating the various principles employed; 
with wall chart and student work sheets. (8) GAS 
RANGE, (9) GAS WATER HEATER, (10) GAS 
CLOTHES DRYER, (11) GAS HOME HEATING, 
(12) GAS REFRIGERATOR, (13) GAS INCIN.- 
ERATOR, 7th, 8th and 9th grade levels. 


ED-14 SCIENTISTS AT WORK—in the Gas Industry 
.. . a 48-frame slide film with teacher’s guide. Illus- 
trates the variety and scope afforded scientists, tech- 
nicians, etc., who pursue careers in the Gas Industry. 








Sotenlesientenieteteeteteedie CLIP THIS COUPON ------------~-- 
; EDUCATIONAL SERVICE BUREAU, DEPT. ST6 : 
1 AMERICAN GAS ASSOCIATION ; 
1 420 LEXINGTON AVE., N. Y. C. 17, N. Y. 1 
; I have circled the key number and letter of the teaching aid I can : 
1 best use. ; 
! ED-1, ED-3, ED-4, ED-5, ED-7, ED-8, ED-9, ED-10, 1% 
| ED-11, ED-12, ED-13, ED-14 : 
| NAME... . in 

t 
| SCHOOL : 
| ADDRESS : 
S NR... STATE : 
| NAME OF MY ' 
, GAS COMPANY IS : 





COMING FRIDAY, SEPTEMBER 25, OVER ABC-TV 


“An important milestone in education by 
television...no student should miss it!” 


WALT DISNEY PRESENTS 


TOMORROW THE é 


Here is a program designed to arouse in your 
students an increased interest in science and its 
importance in their daily lives. 

Here is a factual description of the coming 
conquest of the moon. After a cartoon sequence 
tracing the facts and superstitions surrounding 
the moon, Dr. Wernher von Braun discloses how 


a space station can be built and operated. Follow- 
ing is a live-action depiction of a rocket voyage 
around the moon and the challenges of even more 
fantastic conquests of space. 

Your students can’t afford to miss this show, 
brought to you in the interest of science by the 
makers of Mars Candy. Remind them to tune in. 


Check your local newspaper for time and channel number. 
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and Z. For high school students with one year of 
chemistry. Machine scorable and hand scorable 
with stencil. Time: 40 minutes. 


Designed to measure achievement for purpose of 
identifying pupils who merit special attention be- 
cause of handicaps or special performance and of 
previewing the status of a class at the beginning of 
a course. About half of the items in Part I require 
simple recall of information, and the other half appli- 
cation of principles. Part II includes items which 
require interpretation of data on charts and graphs, 
judgments based on application of specific scientific 
principles. Norms given for various areas in the U. S. 
Considerable effort was made to insure the validity of 
the test. Some of the concepts emphasized in the 
test might be questioned, such as recognizing the 
correct name of a process or chemical principle 
rather than understanding the significance of it. Test 
items are not arranged in order of difficulty. Direc- 
tions are simple and clearly stated. 


KirKPATRICK CHEMISTRY TEsT, by E. D. Kirkpatrick. 
Bureau of Educational Measurements, Kansas State 
Teachers College, Emporia. Copyright, 1940. 
Forms: two tests, each with two equivalent forms, 
each with five parts. For high school students with 
one year of chemistry. Not machine scorable. 
Time: 40 minutes. 


A group achievement test covering definitions, 
formulas, principles, equations, theories, and simple 
problems. Much of it requires recall of rather incon- 
‘sequential information. Few questions measure 
understanding or broad principles and fundamental 
concepts. Items are true-false, multiple choice, match- 
ing, with the right responses somewhat controversial. 
The newer concepts of chemistry, of course, are not 
included. General statements of how the test was 
validated are given, but no details. Percentile norms, 
at five percentile intervals, are given, based on a 
limited number of students. 


Mipwest Hicu ScHoo, ACHIEVEMENT EXAMINATION 
—Cuemistry, by Robert Molkenbur (Form A), 
and H. O. Bergee (Form B). Educational Test 
Bureau, Educational Publishers, Minneapolis. 
Copyright, 1955, 1957. Forms: A and B. For stu- 
dents with one year of high school chemistry. Not 
machine scorable; no stencils provided for hand 
scoring. Time: Form A, not given, presumably one 
hour; Form B, 90 minutes. 


One of a series of end-of-the-year achievement 
tests. Items in many cases identical to those in earlier 
Achievement Examinations by this publisher. Two 
forms are in no way equivalent or comparable. Form 
B gives somewhat more adequate coverage to the 
area, but both forms contain inaccuracies, misspell- 
ings, more than one (or no) correct answer. Their 
reliability and validity is somewhat questionable and 
they are inconvenient to score. 
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GENERAL SCIENCE TESTS* 


AMERICAN SCHOOL ACHIEVEMENT TESTs, Science 
Information Test, by Willis E. Pratt and Clara E. 
Cockerville. Public School Publishing Co., Bloom- 
ington, Ill. Copyright, 1957. Three forms: D, E, 
and F. For high school students; grade level not 
given. Self-scoring, no separate answer sheets re- 
quired. Time: 25 minutes. 


Attempts to measure science information. Con- 
tent completely verbal with no presentation of pic- 
torial materials. Areas covered: animal life, plant 
life, physical changes, earth study, sky study, ele- 
mentary chemistry. Only the first three areas are 
included in the elementary form; all are included in 
the intermediate form. The 40 items are arranged in 
order of increasing difficulty and based on concepts 
taken from widely used textbooks and courses of 
study. Intended to measure pupil progress and indi- 
vidual instruction, and to aid in remedial instruction. 


CoopERATIVE GENERAL SCIENCE Test, by Paul E. 
Kambly. Cooperative Test Division, Educational 
Testing Service, Princeton, N. J. Copyright, 1948. 


4 List compiled and tests reviewed by Vernon C. Lingren, Pro- 
fessor of Education, and Frank Paulowski, Lecturer in Education, 
University of Pittsburgh. 











CENCO 
No. 71858 


NOW! a2 /ow cost Michelson 
INTERFEROMETER 


This precision instrument is ingeniously designed to provide 
-2% accuracy at minimum cost. Directly calibrated in 
angstroms. Clear, well defined fringes are observable and 
measurable. Refractive properties of transparent materials 
can be easily studied. Sturdily constructed for classroom 
or laboratory research. 


Complete with monochromatic mercury light and 
® 


illustrated experiment manual . . . only $209.95 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-0 Irving Park Road, Chicago 13, Illinois 
Branches and Warehouses—Mountainside, N. J. 
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Two forms: X and Y. For students in Grades 7, 8, 
and 9. Machine scorable. Time: 80-85 minutes. 


Intended primarily as an achievement test. All 
items are multiple-choice. Each form divided into 
three parts: Part I consists of 75 items dealing with 
informational background; Part II tests knowledge of 
both terms and concepts; Part III consists of passages, 
tables, and diagrams that present scientific problems 
and experimental research. Although the test time 
is 80 minutes, it may be divided into two different 
periods. Norms given in percentile rank tables and 
scaled score tables which show the standard error 
of measurement. 


McDovucat GENERAL SciENCE Test, by Clyde R. 
McDougal. Bureau of Educational Measurements, 
Kansas State Teachers College, Emporia. Copy- 
right, 1942. Two levels: one for end of first 
semester of a high school general science course 
and one for the termination of the course. Each 
level, two forms: A and B. Machine or hand scor- 
able. Time: 40 minutes. 


Intended primarily as an achievement test, but 
authors suggest its use to judge efficiency of instruc- 
tion, to analyze student and class weaknesses, and to 
motivate student effort. Each test divided into three 
parts: Part One requires choice of suggested comple- 
tions for various given statements; Part Two requires 
the best answer to posed questions; Part Three re- 
quires matching of words with their descriptive 
phrases. Contains 160-170 items. 


NATIONAL ACHIEVEMENT Tests, General Science 
Test, by Robert K. Speer and Samuel Smith. Acorn 
Publishing Co., Rockville Centre, N. Y. Copyright, 
1939 and 1950. Two forms: A and B. For Grades 
7-9. Not machine scorable. No separate answer 
sheets. Time: 35 minutes. 


Constructed as a diagnostic test, and divided into 
six parts: Part I deals with general concepts; Part 
II consists of 20 items on identification; Part III is a 
matching test of 10 items on the association of noted 
scientists’ names with their achievements; Part IV is 
a matching test of 15 items in which the student 
associates a scientific term with its definitions; Part 
V consists of 20 items in which the name of a ma- 
chine, device, or instrument is matched with its use; 
Part VI consists of 35 multiple-choice items concern- 
ing miscellaneous facts. The test appears to include 
a good sampling of general science subject matter. 


Reap GENERAL ScieNcE Test, by John G. Read. 
World Book Company, Yonkers-on-Hudson, New 
York. Copyright, 1951. Two Forms: AM and BM. 
For Grades 9-12. Machine or hand scorable. Book- 
lets re-usable. Time: 40 minutes. 


Test is constructed to measure achievement of 
important objectives of high school general science 
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and an attempt is made to sample understanding of 
principles of science and scientific attitude. Content 
based on objectives and materials included in text- 
books, state curricula, and courses of study, and 
Thirty-first and Forty-sixth Yearbooks of the National 
Society for the Study of Education. Standardization 
data obtained from schools in 22 states. Items dis- 
tributed among physics (42%), biology (28%), 
chemistry (4%), and general topics (weather, clim- 
ate, communication, transportation, geology, astron- 
omy, space, and scientific method) (26%). Manual 
contains norms for students with one year of gen- 
eral science. 


Natural Science 


Iowa Tests OF EDUCATIONAL DEVELOPMENT, Test 2, 
General Background in the Natural Sciences, by 
Robert Ebel. Science Research Associates, Inc., 
57 W. Grand Ave., Chicago. Copyright, 1951. 
One form: Y-2. For high school students and col- 
lege freshmen. Machine and hand scorable. Time: 
60 minutes. 


The test is designed to measure general knowledge 
and understanding of scientific terms and principles 
of common natural phenomena and industrial appli- 
cations and of the place of science in modern civili- 
zation. The test is intended to reveal differences 
among pupils in a single grade in a single school. 
Comparisons can be made with (1) the national 
norms, (2) the average score for your own school, 
and (3) other information about the student. The 
manual suggests extra activities for the high-scoring 
students and means of understanding and helping 
the low scorer. 


PHYSICS TESTS® 


ACHIEVEMENT EXAMINATION FOR SECONDARY 
Scuoots, Physics, by Kenneth A. Berg. Educa- 
tional Test Bureau, Educational Publishers, Inc., 
Minneapolis. Copyright, 1953. Three forms. For 
high school students upon completion of one year 
of physics. Not machine scorable. Time: 11% hours. 


No statistical data on reliability are provided. Some 
items need revision. Seems heavily weighted with 
items on electricity; otherwise samples all areas in 
physics with items of varying difficulty. 


CooperaTIVE Puysics Test, by Paul J. Burke. Edu- 
cational Testing Service, Princeton, New Jersey. 
Copyright, 1947-1950. Three forms: X, Y, and Z. 
For students with from 1-3 semesters of high 
school physics. Machine or hand scorable. Time: 
40 minutes. 


Helpful tool for evaluating the student on the basis 
of achievement in subject matter. Information to be 


5 List compiled and tests reviewed by John G. Read, Professor 
of Education, Boston University. 
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obtained from the test includes not only a measure 
of the student's capabilities and achievement, but a 
basis for guidance and suggestions of areas in which 
the course should be improved. Somewhat more 
than one-third of the test devoted to mechanics and 
properties of matter; somewhat less than one-third 
to magnetism and electricity; rest divided between 
heat, wave motion and sound, and light. Proportion 
varies somewhat among the three forms. Of the 77 
multiple-choice items, only a few involve funda- 
mental definitions; others, the application of prin- 
ciples. Easy to administer; contains adequate direc- 
tions and provides instructions for converting raw 
scores into scaled scores and percentile ranks. 


CooperATIVE Puysics Test, compiled by the Com- 
mittee on Physics Tests of the Educational Records 
Bureau. Educational Testing Service, Princeton, 
New Jersey. Copyright, 1957. Forms: ERB-RY 
now available; SY and TY planned for 1959, os 
with two parts. For students in Grades 11-12, 
first year physics. Machine or hand scorable. Time: 
80 minutes. 


An achievement test, a revision of earlier forms 
used in annual spring testing programs. Its 87 items 
are of the multiple-choice type, some with only one 
correct choice, others with one or more. Items 
sample all the traditional topics of physics and in- 
clude a few items on modern atomic physics. Main 
emphasis i is on electricity. First two sections designed 


_to test knowledge and facts, concepts, and relation- 


ships, and include some unusual questions about what 
information one would need to obtain a solution. 
Directions for the sections tell the student to mark 
all choices they consider correct. Provision is made 
for subtracting for wrong answers. Third section is 
based on a reading passage. Anwers to the items 
require correlation, discrimination, and analysis to a 
degree somewhat high for the grade level. Median 
score is 34 vut of 118. 


DunninG Puysics Test, by Gordon M. Dunning. 
World Book Comany, Yonkers-on-Hudson, N. Y. 
Copyright, 1950. Two forms. For high school 
physics classes, presumably Grades 11-12. Machine 
or hand scorable. Time: 45 minutes plus 10 
minutes for directions. 


Designed to measure the “extent to which students 
have achieved the important objectives of a high 
school course in physics, not only knowledge of basic 
facts, principles and laws of phy sics, but also the 
ability to understand and apply these.” Content well 
divided among the fields of mechanics, heat, sound, 
light, electricity, and atomic-related physics. Stand- 
ardized on large population. Form clear; directions 
concise. Since questions are taken topic by topic and 
the item-difficulty values are given, the teacher can 
rather readily assess the relative mastery of his class 
of the various topics. The two forms are of equal 
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difficulty and are equal in respect to the distribution 
of item difficulty, thus making it possible to use one 
form for a pre-test and the other for a post-test. 


FULMER SCHRAMMEL Puysics TEsT, by V. G. Fulmer 
and H. E. Schrammel. Bureau of Educational 
Measurements, Kansas State Teachers College, 
Emporia. Copyright, 1934. Form: one, Form A. 
Presumably for students in Grades 11-12. Not 
machine scorable. Contains 100 items. Not timed. 


Since no norms are given, the test is most useful for 
repeated administration in a school system for the 
purpose of obtaining local norms. Contains many 
good items and a broad sampling of the whole field. 
Could serve as a basic model for the development 
of a local test suited to the needs of a community, 
but it needs an added section on the understanding 
of concepts and perhaps some questions involving 
calculation. Contains 70 true-false items, 10 multiple- 
choice items, and 20 items with completions chosen 
from a 31-unit list of answers. 


Mipwest Hicu ScHoo.t ACHIEVEMENT EXAMINATION, 
Form A, Physics, by V. B. Rasmusen. Educational 
Test Bureau, Educational Publishers, Inc., Minne- 
apolis. Copyright, 1955. More than one form. No 
grade level given. Not machine scorable. Time: 
1 hour. 





Inertial 
Guidance 
Gyros? 


New 


MITAC 


Gyroscopes! 





From Cenco—developed by MIT and the AC Spark Plug 
Div. of General Motors. For visual demonstration of gyro- 
scopic principles—inertia, precession, nutation, single and 
two degrees of freedom gyro, automatic pilot or inertial 
uidance, gyro compass, at of motion. Motor driven. 
Coantale with built-in — table and handbook of experi- 
ments and theory. . 74730 Deluxe Research Model $254.00 
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Fisk . . . from page 327 


in most cases. Presumably, many hours must be 
spent by the sponsor in working with his science 
students on science projects. 

In the evaluation study, the percentage of ques- 
tionnaires returned forced the author to assume 
that both teachers sponsoring winners and those 
sponsoring honorable mention students were 
select representatives of the over-all sponsors’ 
group. There were seemingly no visible differ- 
ences between the teachers sponsoring winners 
and those sponsoring honorable mention students. 

The following information, then, is applicable 
to the over-all SAAS sponsor group contacted. 

Male teachers comprised 57 per cent of the 
combined groups with 43 per cent being females. 
The median total number of entrants per sponsor 
in the SAAS program is from three to five stu- 
dents while seven per cent of the sponsors re- 
ported entering a total of more than 50 students 
in the six years of the contest. The teachers were 
interested in other science award programs since 
78 per cent stated that their SAAS students have 
won other science awards. The size of the school 


seemed important, since 75 per cent of the 
teachers taught school where the total school 
population was greater than 500 students. The 
greatest number of teachers were in the senior 
high schools with grades nine through twelve, 
with 72 per cent of this specific group teaching in 
schools with more than 500 students. Junior high 
schools with grades seven through nine had 27 
per cent, while senior high schools with grades 
10 through 12 had 20 per cent of the teachers that 
responded in this study. An analysis of the teach- 
ing assignments revealed that approximately one- 
third of the teachers taught only one science sub- 
ject, while another one-third taught only two 
science subjects. Fifty-eight per cent of the 
sponsors taught only science while an additional 
20 per cent taught science and mathematics. The 
single subject and dual subject assignments would 
come with the larger school enrollments. 

Science projects were required by one-third of 
the sponsors, while class credit was given by 70 
per cent, and one-third of the sponsors allowed 
class time for science projects. 

The sponsors were highly educated, with refer- 
ence to degrees earned and number of college 
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Where Newness Counts... 







THE SCIENCE 
(©) en -)(@) ROE) f 
by Weisz 
published in 1959 
(for advanced 
courses) 


FUNDA- 
MENTALS OF 
PHYSICAL SCIENCE 
Ath Edition —1959 
by Krauskopf 
(for advanced 
courses) 


USING 
CHEMISTRY 
1959 Edition 
oY Keliliolge! 





The whirlwind advancement of modern sci- 
ence is reflected in these new texts. McGraw- 
Hill science textbooks bring you up-to-the- 
minute material for your regular high school 
classes and for advanced placement courses. 


The SCIENCE TEACHER 


hours in a subject matter area. One-half of the 
sponsors had their master’s degree while 20 per 
cent had college work past this level and 3 per 
cent had earned a doctorate degree. Forty-three 
per cent of the sponsors had 50 or more hours in 
their college major. The teachers were not mobile 
in that 50 per cent had taught in one school since 
the 1950-51 school year; an additional 30 per cent 
had been employed in only two schools. This in- 
cludes, of course, the teachers who had started 
teaching since the 1950-51 school year. 

Possibly the most valuable information col- 
lected from the sponsors was their reply to the 
query: “In your opinion, what do you believe to 
be the strengths and weaknesses of a program of 
this type.” The outstanding strengths mentioned 
were the stimulation, encouragement, and recog- 
nition of various science activities, especially 
science projects. In addition, strong support was 
given to the written report as a method of report- 
ing the project, rather than submitting an artistic 
display. Sponsors thought, however, that submit- 
ting only a written report might be somewhat 
restrictive, and that the program’s deadline 
(March 15) was too early in the school year. It 
should be mentioned that the number of negative 
responses was far less than the number of positive 
responses to this specific query. 

It was found that when the teachers sponsoring 
winners were compared on the number of student 
winners, 75 per cent of the teachers had only one 
regional winner, while 25 per cent had two or 
more regional winners. In fact, 13 per cent of the 
teachers had sponsored 37 per cent of winners. 

The SAAS is a well organized successfully ad- 
ministered science incentive program for youth. 
The program coincides with the objectives of 
science teaching in that it places an emphasis 
upon the ability to do individual work on science 
projects which are real problems to the students. 
Science projects allow able students to work to 
their fullest, and by encouraging project work in 
science, the SAAS program is a valuable aid to 
science education in the nation’s schools. 

Although the number of entrants in SAAS has 
increased, the quality of the projects entered has 
also increased. It is the quality of the investiga- 
tion or project that is important for the future 
success of the program. The quality, however, 
seems related to the degree to which the science 
teacher challenges and works with science stu- 
dents. It is the science teacher, then, upon which 
the SAAS program depends in order to realize to 
the fullest extent the total objectives. 
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MOTOGRAPH 
Science 


Charts Kits 
(AGES 8 TO 13) 


Unique set of 6 charts, with movable parts, in carrying case. Designed 
by Harry Milgrom, can be assembled by children to show basic 
scientific principles in action. Subjects include the human eye, ther- 
mometer, the seasons, electric bell, others. List Price $9.00 

TEACHER'S PRICE $6.95 








CALCULO 
Analog 
Computer Kit 
(AGES 12 TO ADULT) 





An ideal introduction to fundamental principles of analog computers. 
Capable of taking roots and raising to powers up to 5, and of 
solving trigonometric and projectile range problems. Explanatory 
manual suggests many projects. List Price $16.95 

TEACHER'S Price $13.95 
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BRAINIAC K-30 
Digital 
Computer Kit 
(AGES 12 TO ADULT) 


Edmund C. Berkeley’s improved “electric brain’’ construction kit — 
demonstrates many computing, reasoning, arithmetical, logical, 
puzzle-solving and other circuits. New accompanying manual details 
50 rewarding experiments for students. List Price $16.95 

TEACHER’S PRICE $13.95 


SCIENCE MATERIALS CENTE 


Science Materials Center, Dept. M-33 : 
A Division of the Library of Science ~ 
59 Fourth Avenue, New York 3, N. Y. 1 
Please send me, postpaid, the items indicated below, for which 


full payment (at special teacher's prices) is enclosed. I may 
return any item within 10 days for full refund. 


F] EALCULO An Science Charts Kit, $6.95 












59 Fourth Avenue 
New York 3, N.Y 


CALCULO Analog Computer, $13.95 
BRAINIAC K-30, $13.95 
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BIOLOGY 1960. . . 
THE NEW AIBS COURSE 















































Reports of the creation of a contemporary 
secondary school biology course making extensive 
use of film began to appear in the spring of 
1959. Yet groundwork for the project—the 
first and only such course project fully sponsored 
by a national professional association, prepared 
by nearly two hundred teaching biologists, 
4 and distributed by a major text publisher—was first 
, laid in 1955. What is it all about? What 
is the AIBS? What are the purposes of 
the project? Will it replace today’s teachers? Here 
are three articles relating to that project: the 
first defines the role of AIBS and some of 
its activities; the second describes the project itself; 
in the third a teacher speculates on its effect 
not only on students but also on teachers. 


OSWALD TIPPO 
Chairman, AIBS Education Committee 


Chairman, Department of Botany, Yale University 
New Haven, Connecticut 


HE AIBS EDUCATIONAL PROGRAM The American Institute of Biological 


Sciences has been described as organized biology at the national level. It is composed 
of 41 professional societies with an unduplicated representation of more than 75,000 
biologists. About 75 per cent of its members are teachers of biological sciences. Many 
of its members are also members of the National Association of Biology Teachers and 
the National Science Teachers Association. 

In 1955, two years before Sputnik, the AIBS appointed a Committee on Education 
and Professional Recruitment. During that committee’s four years of existence, it has 
concerned itself with various activities and projects. At the beginning it initiated a 
visiting lecturers program, with National Science Foundation and Atomic Energy Com- 
mission support. In this program outstanding biologists, both investigators and teachers, visit 
college campuses, especially of smaller colleges, where for a few days at a time they lecture to 
classes and other groups, present laboratory demonstrations, and confer with faculty and students. 
Recently the NSF approved an additional grant which will make possible the extension of this 
program to the secondary schools of the country. 
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Early in its discussions, the committee also 
gave consideration to the use of films in teaching, 
since this is one way to extend the availability 
of those who have great talent for teaching and, 
in addition, advantage can be taken of some of 
the unique contributions which the camera can 
make to classroom teaching. The AIBS, there- 
fore, is sponsoring the production, with the aid 
of an NSF grant, of two experimental films which 
are being designed for beginning college level 
instruction in botany, biology, and zoology, al- 
though the committee feels these films will be 
useful in secondary schools as well. Since they 
are experimental films, the committee purposely 
chose to make one film in an area requiring de- 
tailed microscopic preparation, the highly visual 
area of meiosis, which is often poorly taught even 
though it is most fundamental to the proper 
understanding of genetics. The other film is in a 
theoretical area of biology, evolution, and should 
be a real test of the potentiality of the camera. 
Supervising this project is Professor H. Burr 
Roney of the University of Houston, who has 
had considerable experience and success in the 
preparation of films, as well as television pro- 
grams in biology. For each film, the committee 
has appointed an advisory group of consultants 
made up of experts in the field, augmented by 
experienced classroom teachers. In this way it 
is hoped to insure the achievement of scientific 
accuracy as well as the utilization of the best 
pedagogical methods. 

Concurrent with the production of these two 
experimental college level films, the AIBS Edu- 
cation Committee decided to embark on an ex- 
tensive and thorough-going study of biology 
education at all school and college levels. It, 


therefore, set up a Curriculum Study Group in 
the biological sciences which will consider bi- 
ology instruction at the elementary school, 
junior high school, senior high school, college, 
and graduate levels. In making appointments to 
this long-range study group, the Education Com- 
mittee has again tried to achieve wide represen- 
tation from the several areas of the biological 
sciences as well as from the various educational 
levels. The committee was fortunate in being 
able to persuade Dr. Bentley Glass of Johns Hop- 
kins University to assume the chairmanship of 
this important group. Dr. Arnold Grobman, Uni- 
versity of Florida, is director of the study, which 
is located at Boulder, Colorado. 

In the meanwhile, since this long-range study 
will require considerable time for its work, the 
AIBS Education Committee was convinced that 
something should be done immediately for sec- 
ondary school biology, and instituted the creation 
of a complete secondary school biology course 
using film lecture-demonstrations coordinated 
with study guides and teacher manuals. A grant 
for the preparation of this course was received 
from the Ford Foundation. Preparation of the 
course is under the general supervision of a 
steering committee, and director of the project 
is Dr. Burr Roney. This project is described in 
detail in the following article. 

In conclusion, let me say that the AIBS and 
the members of its projects and various commit- 
tees are all most anxious to have suggestions and 
criticisms from all members of the biological 
community; we are sure we cannot succeed un- 
less we have the active participation and assist- 
ance of all our colleagues. 











AIBS COMMITTEE ON EDUCATION AND 
PROFESSIONAL RECRUITMENT 


Chairman: Dr. 
versity 


—w Bamford, University of Mary- 
an 


Dr. John Bodel, The Hotchkiss School 

Dr. Harriet B. Creighton, Wellesley College 

Dr. David E. Davis, Johns Hopkins University 

Dr. ne Fisher, Southern Illinois Univer- 
sity 

Mr. Phillip Fordyce, Oak Park and River 
Forest High School 

Mr. Paul Klinge, Indiana University 

Dr. L. S. McClung, Indiana University 

Dr. Gairdner Moment, Goucher College 

Dr. Ladd Prosser, University of Illinois 


Oswald Tippo, Yale Uni- 
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STEERING COMMITTEE OF THE AIBS 
SECONDARY SCHOOL BIOLOGICAL 
SCIENCES FILM SERIES 


Dr. Herbert Albrecht, 
University 

Dr. Marston Bates, University of Michigan 

Dr. John Bodel, The Hotchkiss School 

Miss Jean E. Cooper, Cheyenne Senior High 
School 

Dr. Harriet B. Creighton, Wellesley College 

Dr. Ralph Emerson, University of California 

Dr. Ralph W. Gerard, University of Michigan 

Dr. a G. Johnson, Cornell University 

Mr. Frank Lindsay, California State Depart- 
ment of Education 

Dr. L. S. McClung, Indiana University 

Dr. Dorothy C. Matala, lowa State Teachers 
College 

Dr. Richmond Mayo-Smith, The Phillips Exe- 
ter Academy 


Pennsylvania State 


Dr. Daniel Mazia, University of California 

Dr. John A. Moore, Columbia University 

Dr. Albert E. Navez, Newton, Massachu- 
setts, High School 

Dr. Oswald Tippo, Yale University 


STAFF OF THE FILM SERIES 


Director: Dr. H. Burr Roney, University of 
Houston 
Assistant to the Director: Mr. Jack Stever- 
wald, Houston, Texas 
Writers: Mr. William H. Amos, St. Andrews 
School 


Mr. Joseph P. McMenamin, Oak 
Park and River Forest High 
School 
Demonstrations and Preparations Consult- 
ant: Mr. Robert B. Lewis, Aspen Public 
School 
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JOSEPH P. McMENAMIN 
American Institute of Biological Sciences 


Chairman, Department of Biological Sciences, 
Oak Park and River Forest High School, Oak Park, Illinois 


HE AIBS BIOLOGY COURSE The AIBS secondary school biology course is, 


in a very real way, the first stage in the AIBS long-term course content study, which 
will examine the biology curriculum at all teaching levels in the United States. 

Accepting the premise that a knowledge of biology is as indispensable to the educated 
man as are the other sciences and the humanities, and recognizing the present need 
that exists for better schools, better teachers, and better courses, the AIBS Education 
Committee agreed from its inception on the urgent requirement to provide a contem- 
porary biology course now for the secondary school level. 

While better schools are only indirectly a concern of the AIBS, the committee felt 
strongly that the AIBS should concern itself immediately with the creation of a sound 
contemporary biology course—a course to be determined by the nation’s leading biologists in all 
fields, to be sponsored by the one national professional organization representing some 75,000 
biologists, and to make the fullest use of the most effective methods of bringing to students 
everywhere teaching of the highest possible order of excellence. 

This is the pattern, in its barest outline, that has been followed in the creation of the AIBS course. 





Briefly, the course consists of 120 half-hour 
basic lecture-demonstration films, available in 
color, and black and white. These 120 “lectures” 
are divided into ten major topic areas, of twelve 
films each. A teacher’s manual and study guides 
are being written in close coordination with 
the films. 

Nine major objectives were agreed upon for 
the new course: 


1. That the course would have more emphasis on 
contemporary biology than is usually taught 
now at the secondary school level, 

. That the best teaching methods possible would 
be incorporated, 


3. That principles and concepts would take pre- 
cedence over descriptive details and rote 
learning, 

4. That important 
stressed, 


5. That all varieties of organisms would be in- 
cluded, 

6. That the ten major parts, and even to some 
extent, the individual films, would permit 
flexibility for sequence adjustment, 

7. That the widest possible participation of the 
nation’s biologists would be sought in the 
preparation of the course, 


8. That the course could be purchased in whole 
or in any part, and 


9. That the fullest use would be made of the 


to 


fundamentals would be 
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camera medium, within the limitations of the 
funds available. 


Eighty-five biologist consultants,’ each recog- 
nized as a specialist in his field, accepted in- 
vitations to meet in small groups to create the 
course. These meetings resulted in specific rec- 
ommendations for the content of each of the 
ten major areas of the course: (1) Cell Biology, 
(II) Microbiology, (III) Multicellular Plants, 
(IV) Multicellular Animals, (V) Reproduction, 
Growth and Development, (VI) Genetics, (VII) 
The Diversity of Plants, (VIII) The Diversity 
of Animals, (IX) Ecology, and (X) Time, Life, 
and Change. 

To help insure optimum results the consultants 
and the Steering Committee agreed that seven 
continuing themes should be “threaded” through 
the entire course, to be emphasized wherever 
appropriate. The themes, given here not neces- 
sarily in order of importance, are: 


1. Organism-matter-energy relationships, 
2. The continuity of organisms through 
time, 

Organism-environment relationships, 
Structural and functional relationships, 
Conservation, and man’s role in nature, 
The ever-growing, open-ended aspects of 
the scientific process, and 

7. Behavior and its adaptive significance. 


BD Om 


1See AIBS Bulletin, April 1959, for complete list. 
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Burr Roney, director of the AIBS secondary school biology course 
and principal teacher in the films, has had perhaps more experience 
with direct-teaching television and films than any other teacher in 
the country. Following 17 years of classroom teaching, he has taught 
an estimated 3000 students in more than 500 hours of televised 
biology instruction since 1953 on the nation’s first educational tele- 
vision station (KUHT, University of Houston). His total non-student 
audience has sometimes reached 10,000 for one lecture! Dr. Roney 
has also filmed this college course, as well as two series for na- 
tional ETV showing. 











William H. Amos and Joseph P. McMenamin (above) 
work closely together during the writing of the course 
study guides and teacher manual. Written materials 
for the course are being carefully integrated with 
the films to amplify and reinforce them. Special 
materials will be included in the teacher manual to 
aid in certain new areas, as well as suggesting field 
and laboratory programs. An advisory group aids 
the writers with recommendations for the structure 
and organization of the guides and manuals. 


Robert B. Lewis (upper left), on leave from his duties 
as head of the science department at Aspen, Colorado, 
Public School, displays his skill as creator of ingenious 
visual “props” for the film lecture-demonstrations of 
the AIBS course. 


Some of the AIBS project Steering Committee members 
relax during their February meeting at Santa Barbara. 
Standing are Frank Lindsay, L. S. McClung, Richard 
Paulson (observer, NSF), Oswald Tippo, Joseph P. 
McMenamin. Seated are Ralph W. Gerard, Lorraine 
Cicala (AIBS staff), Dorothy Matala, Burr Roney, 
James G. Dickson (President, AIBS). 














Working closely with Dr. Burr Roney in the 
preparation of this course are two teachers with 
wide experience in secondary school biology: 
Mr. William H. Amos, chairman of the Science 
Department of St. Andrews School, Middletown, 
Delaware, who is also editor of the University 
of Delaware’s Estuarine Bulletin; and Mr. Joseph 
P. McMenamin, chairman of the Department 
of Biological Sciences at Oak Park and River 
Forest High School, Oak Park, Illinois, who has 
been teaching also at both elementary and col- 
lege levels. 

Recommendations on techniques and methods 
for the study guides and teachers manuals are 
being made by an advisory committee. Critical 
review of the grade level of scripts and written 
materials is being given by a large group of 
teachers whose experience has been primarily 
with high school biology. More than one hun- 
dred persons, either teaching, or interested in 
secondary school biology, were recommended by 
a group including staff members of the National 
Science Teachers Association and the National 
Association of Biology Teachers and were in- 
vited to serve as reviewers. 

The capital for the production and distribu- 
tion of the course films, study guides and teacher 
manuals is being supplied by the McGraw-Hill 
Book Company, and the films are being made 
by Calvin Productions, Inc., of Kansas City, 
Missouri. The AIBS, of course, retains full con- 
trol of all course content. 

A word should perhaps be added concerning 
Dr. Burr Roney and his qualifications as the 
director and principal teacher in the course. He 
has taught beginning biology courses for 22 years 
at Western Reserve University in Cleveland, 
and at the University of Houston, Houston, 
Texas. Long interested in both biology and 
educational techniques, he has for the past five 
years taught the freshman biology course at the 
Houston university on live television, and this 
year completed the first entire college biology 
course on film. 

Dr. Roney will introduce “guest” biologists 
in some of the AIBS course films, either in the 
studio “classroom” or in visits with them at their 
laboratories or in the field. 

Naturally objections will be raised on many 
points. Some will question the directing of the 
course to the tenth grade level, some will debate 
the use of film, doubting its effectiveness or will 
be concerned with its “replacement” of the 


2See AIBS Bulletin, June 1959, for complete list. 
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classroom teacher, and others will worry about 
a “standardization” of teaching. 

The decision to aim the course primarily at 
the tenth grade was made after long study. A 
recent staff paper of the National Research 
Council Committee of Education Policies states 
that 90 per cent of the high schools of the United 
States offers biology at the tenth grade. These 
schools enroll 97 per cent of all high school 
students. Of this number, 75 per cent take 
the high school biology course. The committee 
felt that this course must be aimed at the level 
now most commonly studying biology, at least 
until an extensive revision can be made of the 
present-day science offerings at earlier levels. 
Before such a revision is made, however, the 
committee felt that an ill-considered “stampede” 
to place the present tenth grade biology course 
at an earlier grade, as a neat and painless solu- 
tion to a difficult problem, would be both un- 
fortunate and damaging. 

The use of direct-teaching film is no longer 
new. Within the past five years, such teaching 
films—in physics, chemistry, and in mathematics 
—have been used, tested and been found highly 
effective, locally and nationally. Modern instruc- 
tional film has proved itself a powerful means of 
bringing teachers and their carefully prepared 
subject matter to students everywhere, present- 
ing an unparalleled opportunity for increasing 
the effectiveness of teaching, broadening the 
minds and backgrounds of learners, and in the 
end, advancing the teaching profession. If any 
“catch” is involved in the use of films, it is the 
same one that applies to the use of textbooks, 
visual aids, or any other teaching device; the ef- 
fectiveness of any teaching tool rests ultimately 
with the use the classroom teacher makes of it. 

Because the teacher, and his own method of 
teaching, is recognized as the irreplaceable core 
of effective instruction, the Education Committee 
agreed in their first discussions of this course 
that it must provide the greatest flexibility of 
use for the most teachers, and that, unlike some 
of the earlier “film courses,” the AIBS course 
parts would be rearrangeable in a number of 
ways, and that it would not be presented as 
an all-or-nothing package. While a “preferred” 
sequence of study will be recommended, and 
other possible arrangements will be listed, a 
teacher may use a single film, or a single topic 
group, or assemble his own pattern of study 
from the total of 120 films being prepared. 

Such provisions for individual use surely 
negate fears of any attempted “standardization” 
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of biology teaching. The committee fully rec- 
ognized that the caliber of teaching is high in 
many schools, and that the biology courses at 
such schools are first rate by any standards. 
On the other hand, thousands of high school 
teachers have expressed the desire for aid in 
preparing and teaching a better biology course 
to their students. And no one can deny the 
great variation that exists under the label of 
Biology in our high schools—courses in human 
hygiene, animal science courses with little or 
no plant science, and courses that have not kept 
pace with the rapidly expanding advances in 
contemporary research. 

A sensible and objective evaluation of the 
AIBS secondary school biology project was given 
by Dr. Roney when he spoke on this course 


been teaching are now out-of-date. 


series. 

It is when the contents of each unit are ex- 
amined that a somewhat different story ap- 
pears. The content of each unit has been es- 
tablished by a group of specialists in that par- 
ticular field. Various viewpoints were repre- 
sented in almost all the groups. Discussions 
were sometimes warm. But out of these came 
consensus—usually almost unanimous—as_ to 
what should be included in a modern treatment 
of the material of the unit. 

In some cases traditional content and terms 
have been modified or even discarded. The rea- 
sons for such changes are varied; they range 
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EACHER-IMPROVEMENT VALUES 


pose the lecture-demonstrations of the AIBS secondary school biology course were 
originally planned primarily to provide maximum aid to all teachers, with widely varying 
backgrounds, it now appears to me that these films will have much to offer in other 
situations. As a member of the Steering Committee who is not in direct contact with 
centers of biological research, and who is primarily concerned with teacher education, 
I have been made aware during our meetings and in reading the reports of other course 
content consultants’ meetings that some of my ideas, and some of the things that I have 


before members of the National Science Teachers 
Association at their April 1959 Convention in 
Atlantic City* .... “I think of (these films) 
as ... a medium of communication from organ- 
ism to organism, not as ends in themselves, 
nor as a substitute for any other aspect of com- 
munication. The kind of education we are all 
aiming at needs to make use of field and labora- 
tory experience with the objects and processes 
studied in biology, and to make use of films, 
books, magazines, and all forms of printed ma- 
terial, and to integrate all this, we still need good 
teachers. We hope our efforts will be received 
as they are intended.” 


$H. Burr Roney, “A New Approach to the High School 
Biology Course.” The A/JBS Bulletin, 9:18-20. 1959. 


DOROTHY C. MATALA 


lowa State Teachers College 
Cedar Falls, lowa 


While the series of films that will com- 


To look at an outline of this course as presented in the previous article is somewhat 
deceptive. This outline, on the basis of the units chosen, seems fairly traditional in pattern—it would 
fit most of the current biology texts. The particular sequence suggested may not be every teacher’s 
accustomed one, but, as any sequence varies with texts, this sequence may be varied within the film 


from decisions that a term is merely unneces- 
sary to strong feelings that some terms are ac- 
tually misleading or inaccurate. For example, 
the consultants on Part V, Reproduction, 
Growth and Development, would like in the 
interest of greater clarity to avoid the term 
daughter cell; would prefer to use parent cell 
rather than mother cell; and prefer pollen de- 
velopment to pollen germination. The consult- 
ants for Part III, Multicellular Plants, indicated 
that the following terms could well be omitted: 
osmosis; iso-, hyper- and hypo-tonic; transpira- 
tion pull; and semi-permeable. They recom- 
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mend, in place of these, the use of such terms 
as diffusion; diffusion gradient; diffusion pres- 
sure; differentially permeable; and transpiration 
stream. At the secondary school level, the term 
central or vascular cylinder could well be used 
in place of endodermis, pericycle, etc. Perhaps 
the greatest shock of all to most biology teachers 
comes when the consultants on Part I, Cell 
Biology, suggest that protoplasm is a misleading 
and undesirable word and that, similarly, chrom- 
atin might better be replaced by chromosome(s) 
or, as appropriate, such terms as nucleoprotein, 
DNA, etc. Other terms that were criticized 
include resting cell, spindle fibers, and daughter 
chromosomes. 

Moreover, throughout the course there runs 
an emphasis in approach which is not always 
traditional, and which may not be familiar 
to some teachers, although the level of treat- 
ment which will be used by Dr. Roney and 
the writers should not make the approach dif- 
ficult to understand. For example, both the 
Steering Committee and the consultants have 
all agreed that such themes as homeostasis, 
the duality of structure and function, the “or- 
ganization” aspects of living, and energy flow 
in living systems are all important themes which 
integrate much of modern biology. While these 
.concepts are not entirely new to secondary 
school biology teaching, the consistent emphasis 
upon them throughout the entire course may be 
a surprise to some. But it was generally agreed 
that such themes can and do give unity to all 
the various aspects of biology. 

Because such re-examinations have been fre- 
quent in the planning of the course, the films 
seem to me to have far greater values for use 
than are sometimes understood. Among these 
would be (1) in-service training of teachers 
with little recent biology, as well as those with 
a minimum training in biology, (2) review of 
certain rapidly developing areas desirable for 
the background of even the best teachers, (3) 
a pattern or outline against which the offerings 
in a teacher-training program might be checked, 
(4) up-dating of college staff members who find 
it difficult to keep abreast in all phases of biol- 
ogy, (5) use of parts of the series even by the 
best, most up-to-date teachers, because film can 
present some facets of biology more effectively 
than any teacher—through the use of anima- 
tion, views of distant places, special laboratory 
equipment or experiments, and the participation 
of outstanding biologists who can be brought 
“into” the classroom, and (6) use of the course 
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manuals by able teachers for ideas which may 
add some variety to their usual procedures, or 
for adding enrichment activities. 

Of these uses beyond the regular classroom, 
the in-service possibilities seem extremely inter- 
esting and promising. In a school system, or a 
group of systems, a program could be estab- 
lished which used the films as the basis of an in- 
service course. This might be done with a series 
of weekly meetings, each consisting of a show- 
ing of two or three of the films, discussion among 
the teachers and available consultants, reading 
of the material in the manuals, and collateral 
readings. Thoroughly done, such a study se- 
quence should carry some credit either arranged 
by an associated college, or “barrier” credit 
should be given by the school system. From 
such an experience, the teachers should emerge 
with strengthened understandings, newer view- 
points, more confidence in their own knowledge, 
and a renewed enthusiasm for their teaching. 
These, in turn, would have an invaluable impact 
on their students. 

A similar experience might be arranged for 
groups of college instructors whose students in- 
tend to become biology teachers. Such an ex- 
perience could result in a critical self-exam- 
ination of the courses they present, their methods 
and their viewpoints. This, in turn, could 
have a significant impact on the teaching of 
biology because secondary school teachers sel- 
dom exceed their college teachers in accuracy 
and “up-to-dateness.” 

If widely used in such programs related to in- 
service or pre-service teacher education, these 
films could result in a kind of yardstick for meas- 
uring the content of the high school biology 
course. It is not the desire of the AIBS Education 
Committee, nor of any of the people involved 
with the planning and production of the films, to 
establish a rigid “standard” biology course for 
the country. Neither do they see this as the 
definitive course. The fact that many parts of 
the course will be flexible in their arrangement, 
and that individual films will be available, reflects 
this desire to avoid standardization. Teachers are 
individuals. To be effective each must teach 
in his own way and by his own method. How- 
ever, certain basic matters of content and em- 
phasis are common to all good biology courses. 

I, for one, am increasingly enthusiastic over 
the possibilities these films and this course offer 
for aiding biology teachers of many abilities and 
at all levels. 
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Why 


are we advertising college texts in the Science Teacher? 
Because each of these books has proven extraordinarily val- 
uable in high schools—as reference books, as supplementary 
reading for advanced students, and as textbooks for schools 


with superior science courses. Have you looked into them? 


THE STORY OF THE PLANT KINGDOM 


by Merle C. Coulter. Revised by Howard J. Dittmer. A classic of 
botany, revised in 1959 to include important developments in modern 
botanical research. 137 line drawings. $5.00 


THE VERTEBRATE STORY 


by Alfred Sherwood Romer. A complete revision of the renowned Man 
and the Vertebrates—a superb presentation of 400 million years of 
vertebrate development. 567 illustrations. $7.00 


THE MACHINERY OF THE BODY 


by Anton J. Carlson and Victor E. Johnson. Probably the most famous 
and certainly the most appealing introductory text on human 
physiology ever published. Illus. $5.50 


ANIMALS WITHOUT BACKBONES 


by Ralph Buchsbaum. An eminently readable, magnificently illustrated 
survey of that 95% of the animal kingdom who flourish without 
benefit of backbones. Illus. $6.00 text edition 


Examination copies available. 





Through your bookseller 
UNIVERSITY OF Méiago PRESS 6150 Ellis Avenue, Chicago 37, Illinois 


In CANADA: The University of Toronto Press, Toronto 5, Ontario 
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TRERAHEDRAL 
MOLI LSS 


By W. E. COWGILL 


Chemistry Department, The Pennsylvania State University, University Park 


ODELS larger than the standard-sized ball- 
and-stick molecular models are especially 
useful in lecture demonstrations. In order to illus- 
trate the tetrahedrally-oriented single-bonding of 
the carbon atom, the non-linear and non-planar 
nature of paraffin chains, rotation about bonds, 
and possible proximity of certain parts of a chain 
to other parts of the same chain, the “bonds” must 
be fairly accurate in their placement. 

A jig for making tetrahedrally-oriented borings 
in two-inch cork spheres! is herein described. 

A 2”x2” square-sectioned timber is sawed 
carefully at the tetrahedral angle, 109° 28’ ( Fig- 
ure 1). It is not feasible to saw to the accuracy 
implied by the 28’, but good results can be 
obtained by a 109° cut with a slight bias on the 
high side. A miter saw is good for this. The cali- 
brations on this tool make it unnecessary to mark 
off the timber with protractor and pencil. 


B’ (corres:te B) 
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FIGURE 1 


2” timber cut at tetrahedral angle and center-scored along axis 
on the surface which is 109° and 70° to the face of the cut. 


The timbers are trimmed off at any convenient 
length beyond 5” from the angled cuts. They 
are then temporarily fitted together to make a 
70° 32’ angle (Figure 2) and marked so that 
measurements from the inner apex can be taken 
along the inner sides of the timbers. At a cer- 
tain distance (1.4” for 2”-diameter spheres ) from 





1 Erno Products Co., 65 North Second St., 
is a source, 


Philadelphia, Pa., 
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the inner apex, and at the lateral midpoints on 
both timbers, center punch marks are made. This 
distance from the apex to the markings can be 
calculated for a sphere of any given radius from: 


R 
d= 


71 






SCORE ALONG 
(4) SURFACE OF 


B-MEMGER AT 
JUNCTION 














FIGURE 2 
Temporary fitting and scoring preparatory to drilling jig holes. 
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FIGURE 3 


Derivation and rationale of distance determination from apex to 
drill-guidehole as a function of sphere radius. 


where R represents the radius of the sphere and 
.71 is obtained as the tangent of half the apex 
angle. The rationale of this is given in Figure 3. 

The points located above are drilled through 
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with a %” bit on a drill press to assure that the 
holes will be at right angles to the surfaces of 
the timbers. These holes are countersunk on the 
outside surfaces by a %” bit about 1” deep to 
allow entry of the chuck of the drill when boring 
spheres. While the 2” thickness of the timber 
facilitates accuracy in making the angle it does 
not permit a small drill to penetrate much beyond 
its inner surface in the use of the jig, unless the 
countersink is made. 

The timbers are then joined, using glue, nails, 
or both, and care being taken that the timbers 
do not slip from their previously marked joining 
positions during fastening. 

A triangular backstop reaching at least 1” from 
the inner apex along its bisector is cut from ply- 
wood and fastened on one side. A conspicuous 
mark is placed along the outside of the backstop 
such that it indicates a line along the bisector 
of the angle (Figure 4A and 5). 

A 1”x 4” wood piece, a “gate,” is bored 14” 
from one end and fastened flatly with a wood 
screw to the side of the apex so that the gate 
can be swung along the side opposite the back- 
stop. (Figure 4A-1) 
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A strap-iron L is fastened at least 342” from 
the inner apex along the inner center of one of 
the timbers such that the upright surface of the 
L is at right angles to the axis of the member 
upon which it is mounted and also lateral to the 
member. The L strap should have a hole 4%” to 
4” in diameter about 1” from its base surface. 
Into this hole a stove bolt or machine bolt of ap- 
propriate diameter and at least 2” long is placed, 
with a nut on one side of the strap iron and 
another on the opposite side, and with the head 
of the bolt away from the inner apex (Figure 4B). 

A wooden block about 1”x1”’x2” (Figure 
4B-1) is partially bored with a bit slightly larger 
in diameter than the bolt. The distance of the 
center of this hole from the end of the block 
should be the same as the distance of the axial 
center of the bolt from its base member (the 
wooden member ). The L strap, the bolt, and the 
sliding block, together with the gates and the 
backstop, form a clamp to hold a cork sphere. 

Four %4”-diameter holes are bored in one end 
of one of the angle members to form storage 
sockets for the two aligning bonds, one securing 
bond, and a wooden center punch. 


SCIENCE TEACHING WWATERIALS 


America’s leading schools and 


laboratories have considered 


Research Scientific Supplies 

one of their foremost sources 
for top quality equipment in 
the following categories: 


LABORATORY 
EQUIPMENT 


PRESERVED & LIVE 
BIOLOGICAL SPECIMENS 


ENTOMOLOGICAL SUPPLIES 
FOSSILS 
SCIENTIFIC BOOKS 





NEW YORK 10, N.Y. 
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If the main members are no less than 2” across 
(lumber measurements may be expected to vary 
plus or minus 1/16” or so from stated sizes) it 
is well to place a cardboard “cushion” on the 
inner surface of the backstop and to prepare a 
“cushion gate” to close into place before the 
wooden gate is closed over it (Figure 4B-2). 











FIGURE 4A 


Jig with backstop, gate, and ‘L’ bolt in position; one “cushion” 
on backstop ‘B.’ 


In use, a sphere is clamped into place and the 
whole jig clamped in a vise with one exterior 
surface level. A %’’-diameter rod or dowel is 
sharpened in a pencil sharpener and used as a 
center punch; placing it down the center of the 
guidehole, a slight depression is made on the 
surface of the sphere. Removing the center 
punch and guiding a 3/16” bit down the center 





FIGURE 4B 


Jig with gate “cushion” (2) and clamping block (1) added to 

Figure 4A. Countersinking to accommodate drill chuck is indi- 

cated on one member by dotted lines. Clamp block, free to slide 
laterally, is not secured except by pressure of stove bolt. 


of the hole, and starting lightly, one boring is 
made about 1” deep. The jig is moved in the 
vise to expose the other side and the process 
repeated. The jig is removed, sphere removed 
from jig, and two temporary (aligning) bonds 
(sticks 4%” in diameter and about 3” to 5” long) 
are inserted. The sphere is reclamped in the 
jig while aligning the two bonds with the center- 
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line on the outside of the backstop (Figure 5). 
This assembly is vised as before. 

One of the new holes is drilled in the same 
manner described above; but this time a third 
temporary bond is inserted into both the jig and 
the fresh hole before moving the jig. This insures 
against serious slippage of the sphere while drill- 
ing the fourth hole. 

After the fourth hole is bored and the sphere 
removed the sphere should be correctly bored to 
form a “carbon atom” of a ball-and-stick molecu- 
lar model system. 

It is well to try to use the guideholes more visu- 
ally than mechanically thus avoiding wear and 
facilitating a more constant degree of accuracy. 

A “carbon” sphere with but two holes bored 
in it should be usable as an “oxygen atom.” The 
four-degree discrepancy would not be seriously 
multiplied in a structure unless the oxygen partici- 
pated in chain formation as in silicone structures. 





FIGURE 5 


Aligning temporary bonds preparatory to clamping sphere in 

place for drilling third and fourth holes. Dotted line AB should 

be along the planar bisector of the jig angle and both bonds 

aligned with sighting line ‘C.’ The anti-slip bond, inserted after 
the third hole has been drilled, is indicated by ‘D.’ 


Color-coding by painting (i.e., carbons black, 
oxygens red, hydrogens yellow) is necessary. A 
wooden block with about two dozen %”’-diameter 
holes drilled into one surface, and as many 6” 
dowels %” in diameter, form a convenient paint- 
ing and drying rack. The dowels inserted in the 
spheres can be used as handles in painting the 
spheres, then dowel and sphere socketed in the 
block to dry. 

In the same way, %4”-diameter dowels 6” and 
4.2” long? could serve as bonds in the model. 

Double bonds can be simulated by placing 
short stubs of dowel in appropriate lengths of 
pressure-tubing or screen-door spring. 





2 Atomic radii in C-C and in H-H bonds, hence corresponding 
ratios of bond lengths, can be found in R. Q. Brewster’s Organic 
Chemistry. Prentice-Hall, Inc. 1948. p. 7. 
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Evaluation of 


Curriculum Objectives 


By WILLIAM B. REINER 


Research Associate, Bureau of Educational Research, Board of Education, New York City 


NFORMAL evaluation can be used by class- 
room teachers of science to appraise achieve- 
ments of pupils in areas other than the memoriza- 
tion of information. Studies indicate that pupils’ 
activities in science classes involve much more 
than the learning of facts, although the latter is 
not to be minimized. Attention should be given 
to appraising aspects of the science program 
other than fact mastery. This article points out 
specific activities that can be observed and in- 
formal evaluation tools that can be employed. 
How problem solving and critical thinking can 
be appraised by informal means is also discussed. 
Informal methods may be used effectively in 
determining the educational progress and growth 
of children. Formal methods, such as standard- 
ized tests, or school-wide tests require rigid pro- 
cedures for administering and scoring. Informal 
methods rely upon the flexible control of the 
teachers’ observations and judgments. Anecdotal 
records, checklists, self-rating scales, pupil diaries, 
observation techniques, questionnaires, inter- 
views, and sociograms are examples of informal 
devices that have been used widely. 
Observational techniques are perhaps more 
effective than formal tests as a means for judging 
the process of pupil growth in regard to attitudes, 
interests, creativity, resourcefulness, and adapt- 
ability. It is possible to be definite and specific 
in reporting the observations made in these 
aspects of pupil development. As a matter of 
fact, skillful use of concise descriptions and 
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phrases can be of more meaning to the pupil, 
parent, and teacher for purposes of guidance and 
grading than a numerical or alphabetical symbol. 
Codes and tabulation sheets can save time. 

Evaluation becomes more effective in propor- 
tion to the varied means employed to gather 
evidence of pupil behavior. Data may be col- 
lected regarding the written or spoken work of 
pupils, or their performance, or products, or ob- 
servations of their working habits. Rating scales, 
checklists, photographs, or sound recordings may 
be used, depending upon the facilities available 
or the teacher’s resourcefulness. 

Formal tests frequently suffer from inflexibility 
in that standardized tests do not always fit the 
curriculum backgrounds or ability levels of the 
pupils tested. Informal methods are more flexi- 
ble in that teachers are familiar with the cur- 
riculum experiences and learning abilities of their 
pupils. Teachers can use them as often as they 
deem advisable. Informal tchniques are not too 
difficult for the average teacher to devise and 
apply. They are conducive to a more relaxing 
classroom climate. However, informal methods 
require careful planning and interpretation of 
results. They do not lend themselves readily to 
comparing the achievements of various pupil 
populations. 





1 Joe Young West. A Technique for Appraising Certain Ob- 
servable Behavior in Science in Elementary Schools. Dissertation 
for the degree of Doctor of Philosophy, Contributions to Educa- 
tion, No. 728, Bureau of Publications, Teachers College, Columbia 
University, New York. 1937. 
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Brief anecdotal records or descriptive phrases 
will have more meaning for rating some types of 
activities than numerical or letter scores. The 
teacher will have to be the best judge of this. 
By combining the ratings or appraisals given in 
several areas, the teacher will be better prepared 
to judge the status or achievement of the pupils 
for purposes of guidance, instruction, or giving 
grades or marks. A summary of the activities 
and behavior of pupils which can be used as the 
basis for guiding or rating pupils is given below. 


Oral Activities or Spoken Evidence 


Class discussions or oral reports. 

Recitation or oral quiz work. 

Reports on radio or TV programs. 

Reports on books, magazines, newspapers. 

Reports of field trips, visits to museums, zoos, botanic 
gardens, fisheries, planetaria. 

Panel discussions, debates. 

Reports of interviews with resource people, scientists, 
inventors, etc. 


Listening Activities 


Radio programs on science topics. 

Television programs on science. 

Week-end lectures at colleges, institutes, or societies. 

Attendance at lectures of student organizations inter- 
ested in science. 

Attendance at museum talks, botanic gardens, bird 
walks, etc. 

School club presentations and lectures. 


Written Activities 


Homework assignments. 

Scrapbooks and notebooks. 

Reports on laboratory work or demonstrations. 

Tests and examinations. 

Book reports. 

Pupil logs or diaries. 

Book reports, pamphlet summaries, magazine reports. 
Reports of trips, visits, outings, etc. 

Reports on scientific hobbies, personal projects, etc. 
Term papers. 


Reading Activities 


Ordinary class assignments from class text(s). 
Supplementary textbook reading. 

Magazines and journals of a popular nature. 
Scientific and technical volumes or journals. 
Newspaper reports of scientific progress. 
Biography, history, fiction in science areas. 


Creative Activities 


Participation in school or district science fairs. 
Participation in research projects involving experi- 
mental-control situations. 
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NSTA Committee on Research 


It is planned that this feature series of articles 
will be continued in TST during 1959-60 as a 
project of the above committee. The articles will 
be prepared under the direction of the commit- 
tee chairman, Dr. William B. Reiner. Author 
credit will be given for each report in the series. 

The full roster of committee membership will 
appear in a later issue. 











Producing original models, demonstration materials, 
or laboratory activities. 

Contributing novel approaches in scientific hobbies 
such as photography, crystal growing, mounting of 
insects or flowers, etc. 

Writing of poems, stories, reports on science topics. 

Production and participation in science auditorium 
programs, plays, skits. 


Manipulative Activities 


Laboratory skills and techniques. 

Skill in assisting teacher in preparing and showing 
demonstrations. 

Making models, charts, apparatus. 

Care of plants, animals, pets in classroom, or school 
projects. 

Repairing and maintaining equipment. 

Collecting and arranging displays of minerals, seeds, 
chemicals. 

Assisting in the setting up of wall or table dioramas. 

Skill in wood, metal, or electrical shop activities 
which contribute to science demonstrations or dis- 
plays. 


Behaviors and Traits 

Leadership in class and club activities. 

Good work habits in class and out. 

Wholesome attitudes, open-mindedness, willingness 
to work for answers to problems. 

Getting along and working well with others in group 
activities, cooperation. 

Worthwhile interests—expressed and participating. 

Curiosity and objectivity regarding science matters. 


The activities and behaviors mentioned above 
can be observed and recorded with reasonable 
accuracy by means of scales or checklists. An 
illustration of a practical five-point scale type of 
checklist that can be employed in rating written 
activities is shown on the next page. 

A more ambitious type of informal evaluation 
may be undertaken in the appraisal of under- 
standings. At the very outset, it should be noted 
that evaluation of scientific reasoning outcomes 
by means of formal written tests places a heavy 
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Here is Why You Should 
Consider these Outstanding 
Books for Your Classes... 


> GRAPHIC SURVEY SERIES 


Meticulously accurate, concise, and written with outstand- 
ing clarity, each text in this series is designed to provide 
a thorough, readable, up-to-the-moment survey of the 
field of high school science. Available in both paper or 
cloth bindings, these books are ideal for use as compact, 
low-cost basal texts, or as supplements to the textbook you 
are now using. All of the books contain an abundance of 
original visualizations and exercise material. Color is used 
generously to dramatize the text and to clarify and 
emphasize important points. 


*Graphic Survey of Chemistry. Lemkin 
Paper $1.20; Cloth $2.10. 


*Graphic Survey of Biology. 
Weckstein &G DeLeon 
Paper $1.10; Cloth $2.10. 


*Graphic Survey of Physics. Taffel! 
Paper $1.20; Cloth $2.10. 


*Graphic Survey of Science. Lemkin 
Paper $1.10; Cloth $2.10. 


> VISUALIZED SERIES 


For more than a quarter of a century Oxford Book Com- 
pany’s Visualized Science Texts have been nationally 
recognized as concise, easy-to-understand books covering 
all of the essentials of the high school science courses. 
Fully authentic and accurate, these texts are revised at 
frequent intervals and embody the latest developments 
both in subject matter and in pedagogical methods. Ail 
of the books are rich in visual material, including attrac- 
tive cartoon type drawings which appeal strongly to all 
students. 


Visualized Chemistry. Lemkin 
Paper $1.00; Cloth $1.75. 
Visualized General Biology. 
Burdick & Dudleston 
Paper $1.00; Cloth $1.75. 


Visualized Physics. Taffel 
Paper $1.00; Cloth $1.75. 


Visualized General Science. Lemkin 
Paper 85¢; Cloth $1.75. 


*Teacher’s Keys free when requested with orders. 
Send for approval copies or free descriptive literature. 








OXFORD BOOK COMPANY 


71 Fifth Avenue e New York 3 











RATINGS 





Poor 





| * 
Activities Excellent | Very Good | Good | Fair 





Demonstrations 
Book Reports 
Field Trips 

TV Programs 





reading burden upon the students tested. In 
addition, the teacher is confronted with the 
formidable task of constructing test questions 
which prove pupils’ abilities in these complex 
skills. Teachers can cut down the reading burden 
by presenting the class as a whole, with an oral 
problem exercise. The blackboard may be used 
for listing details of the problem, data, etc. Class 
discussion and group thinking can contribute to 
growth in this area. 


A teacher's guide to the behaviors met in 
problem solving is presented in Obourn’s sum- 
mary in Science Education.? Illustrations and 
examples of test items involving critical thinking 
are discussed in Science in General Education,* 
and in the work of Smith and Tyler.* Excellent 
illustrations of test items of critical thinking can 
be found in the work of Heil® and his associates, 
Kambly, Mainardi, and Weisman. 


Examples of objectives appraised in this study 
under the category of factual understandings 
are illustrations of factual generalizations and 
the use of these generalizations to: 

(a) predict an action. 

(b) explain a phenomenon, judge the valid- 

ity of a course of action. 

(c) formulate hypotheses. 

(d) judge the validity of sources of informa- 
tion, if possible. 

Under method understandings objectives, illus- 

trations of items are given of: 

(a) the proper interpretation of data (recog- 
nition of adequacy of samples, interpola- 
tion and extrapolation, reasoning by 
analogy, distinguishing between data 
and value judgments). 





2 Ellsworth S. Obourn. “An Analysis and Check List on the 
Problem Solving Technique.”’ Science Education, 40 :388-392. 

8 “Science in General Education.” Report of the Commission on 
the Secondary-School Curriculum of the Progressive Education 
Association. D. Appleton-Century Co., Inc., New York. 1938. 

* Eugene R. Smith, Ralph W. Tyler, and others. Appraising 
and Recording Student Progress. Adventure in American Educa- 
tion Series, Vol. III. Harper and Bros., New York. 1942. 

5 The Measurement of Understanding, Chapter VI. Forty-fifth 
Yearbook of the National Society for the Study of Education, 
Part I, pages 104-137. 1946. 
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(b) identifying necessary and unstated as- 
sumptions involved in a conclusion, pre- 
diction, course of action, or practice. 

(c) recognizing and using defensible reasons 

when justifying a conclusion, prediction, 

course of action, or practice. 

identifying valid cause-and-effect rela- 

tionships. 


(d) 


Experiences® from which test items can be 
constructed are suggested in the following areas: 
(a) health, (b) safety, (c) recreation, (d) inter- 
personal relationships, (e) socio-economic activ- 
ities, (f) consumer problems, (g) the world of 
work, (h) conservation, and (i) philosophies of 
life, as a beginning. 

Aspects of critical thinking, such as judging 
which facts or principles support a conclusion, 
were measured by Dunning,’ who identified the 
steps a science teacher could follow in construct- 
ing informal tests. He suggested how the scores 
obtained from these instruments should be 
interpreted. 

An excellent source of suggestions for items is 
the STEP series, more fully known as the Sequen- 
tial Tests of Educational Progress, published by 
the Cooperative Division of Educational Testing 
Service, Princeton, New Jersey. The tests attempt 
to measure the pupils’ ability to apply basic con- 
cepts of science to problem solving in both 
familiar and unfamiliar situations. Each test con- 
sists of sets of multiple-choice objective ques- 
tions, each set being based on a single problem 
situation. For example, one set for grades 4 to 
6, deals with the problem of selecting the best 
of three types of soil—clay, sand, or loam—in 
which to grow lima beans. Another problem for 
grade 7 to 9 is concerned with the effects of 
fertilizer on different plants. 

The publishers state that insofar as possible, 
each test question measures simultaneously a spe- 
cific skill and a specific concept or understanding. 
The skills tested are the abilities to: (a) identify, 
define, or isolate a scientific problem from a mass 
of given material, (b) suggest hypotheses, sus- 
pend judgment, recognize cause and effect, 
recognize the consistency of a hypothesis; check 
a hypothesis against laws, facts, operations, or 
experiments, (c) select validating procedures, 
design experiments, collect appropriate data, (d) 
interpret data, draw conclusions from data, (e) 
evaluate advertisements critically, unwarranted 
generalizations, superstitions, (f) distinguish be- 





® ibid, p. 107. 
7™Gordon M. Dunning. “Evaluation of Critical Thinking.” 
Science Education, 38 :191-211. 
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tween fact, hypothesis, and opinion, and the rele- 
vant from the irrelevant, (g) reason quantita- 
tively and symbolically; understanding and using 
numerical operations, symbolic relations, and in- 
formation presented in graphs, charts, maps, and 
tables, or other forms. 


Research findings suggest that inquisitive 
teachers can construct appraisal devices which 
yield approximate, but nevertheless valuable, in- 
formation regarding the degree to which pupils 
can reason critically in science-centered problem 
areas. Two difficulties encountered are (1) the 
heavy reading load encountered by pupils in the 
statement of the problem and (2) the burden on 
the teacher to select problem situations that chal- 
lenge the pupils, and yet are not beyond their 
capabilities. It is suggested that teachers can 
reduce the reading load by presenting most of 
the problem orally and listing the needed data on 
the blackboard. Sources of problems are avail- 
able in the studies cited in this article and else- 
where. Norms, grade equivalents, and statistics 
are of secondary importance to the classroom 
teacher who is interested in exploring the possi- 
bilities of informal evaluation as a tool to probe 
pupils’ thinking. 





folder describing over 50 books in the 


Send for free illustrated science 
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AERONAUTICS 
ANTHROPOLOGY 
ASTRONAUTICS 
ASTRONOMY 
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NSTA’s student periodical, STEPS « 
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TOMORROW’S SCIENTISTS, “e ¢ 
now to be published os 
as part of 3 y 


SCIENCE WORLD 
the magazine of 


modern science 
for grades 8 through 12 


if 


v4 





Sf oe 








Every two weeks, SCIENCE WorLD brings today’s exciting world of science and 
technology into your classroom. Each colorful issue includes fascinating feature 
articles . . . science news .. . current biographies . . . projects and experiments 
— correlated with the curriculum in general science, biology, chemistry 


and physics. 


And now, SciENcE Wor.p will include as a special section in each issue 


TOMORROW'S SCIENTISTS, prepared with the cooperation of the NSTA. 


Taking over where the textbook leaves off, SclENcE WORLD sparks new interest 
in every student. It offers a wide range of appealing materials for the general 


student as well as the scientifically talented. 


The Teacher Edition includes detailed teaching suggestions for each issue, plus 


references for further student reading and research. 


Why not try Science Wor Lp in your classes this year? You'll find it adds an 
exciting new dimension to the classroom work . . . creates new student interest 
in all areas of science study. Subscriptions cost just $1.50 each per school year 
(16 issues), or $1 per semester. Your Teacher Edition comes free with 10 or 


more copies. Mail orders to... 





SCIENCE WORLD e 33 W. 42ND ST., NEW YORK 36, N. Y. 
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Biology 


Study of Circulation 


By MYRA LORBERBLATT, James Madison High School, 
Brooklyn, New York 


This report was an entry in the 1957-58 STAR (Science 
Teacher Achievement Recognition) awards program 
conducted by NSTA and sponsored by the National 
Cancer Institute, U. S. Public Health Service. 


HE following laboratory exercise may be intro- 

duced following a film on Circulatory Control. 
A film by this name is issued by the Department 
of Biology and Public Health of the Massachu- 
setts Institute of Technology. 

Each pupil is supplied with veins and arteries 
abtained from the local butcher. Large quantities 
may be obtained and should be washed thoroughly. 

First the pupil determines by careful observa- 
tion (texture, musculature, wall thickness) which 


are arteries and which are veins. (See Figures 
1, 2, and 3.) 


THICKER THINNER 


WALL WALL WALL 
cSs> cs> <> 
ARTERIES VE/N 




















FIGURE 1, FIGURE 2, FIGURE 3 


Arteries and vein. Measure same outer diameter but different 
inner diameters. 


Then it is noted that some of the arteries are 
much thicker than others and because of layers 
of fat or other tissues within the walls, have 
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narrower openings (see Figures 1 and 2). By 
placing them under a tap, and turning the water 
at a steady force, they are observed for varying 
pressures of the flow. The more rigid ones 
(thicker walls and smaller openings), show a 
more forceful flow of water (see Figure 6). 


VALVE VEIN 


VALVE 


FIGURE 4 
Vein under tap showing valves filled with water. 


This can be more accurately measured by con- 
necting with a simple manometer (Figure 6) 
(homemade), and noting variations. Thin, simple 
sections may be made to show the muscle cells 
and fat cells, under the microscope. The connec- 
tion with fat accumulation and atherosclerosis 
can be brought out. The veins (thinner walled ) 


FORCEPS 





POCKET VALVE 


FIGURE 5 
Dissected vein. 


(Figure 3), can be placed under the tap and 
the filling of the valves is dramatically demon- 
strated (Figure 4). (Previously, the pupils have 
simply hung their arms down and watched the 
valves in their own veins fill up.) This leads to 
understanding and discussion of how the valves 
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Teachers whe insist ou the finest turn to 
Van Nostrand for timely, colorful secence texts 


PHYSICS— AN EXACT SCIENCE 


by Dr. Harvey E. White, 
the “Continental Classroom” teacher 


This challenging new text for high school students offers con- 
vincing evidence that Dr. White’s reputation for clear, compel- 
ling writing is well earned. It demonstrates Dr. White’s 
exceptional ability to explain the fundamental concepts of 
physics through clear, straightforward narrative and simple dia- 
grams. Over 600 superb line drawings, the vast majority making 
functional use of a second color to focus on the scientific prin- 
ciples being demonstrated, were drawn especially for this book. 
Published August, 1959. 





EARTH SCIENCE—THE WORLD WE LIVE IN 


1960 


Making full and exciting use of the findings of 
the International Geophysical Year, this com- 
pletely revised second edition of the leading 
high school earth science text presents the most 
recent information concerning the upper 
atmosphere, outer space, oceanography, 
meteorology and glaciology. The fascinating 


Namowitz and Stone 


and special emphasis has been placed on 
atomic energy. The text also offers a glossary 
of earth science terms, a_self-pronouncing 
guide for index entries, seven pictorial feature 
stories, an eight-page color insert on important 
minerals, and a special reference table for 


identifying minerals. Examination 


available November, 1959. 


story of the development of the earth is fully copies 


explored in a new unit on historical geology, 


PHYSICAL SCIENCE —A BASIC COURSE 
1959 


Acclaimed for its simplicity of style, ease of vocabulary, and use of every- 
day analogies, this new text presents an integrated picture of the various 
branches of physical science: chemistry, physics, earth science, 
meteorology, and astronomy. 


Hogg, Cross, Vordenberg 


To obtain a complete catalog of Van Nostrand textbooks and 
reference works in biology, general science, chemistry and 
physics, write to the School Department, 





D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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maintain the flow toward the heart. A simple 
dissection of the veins shows the pairs of valves 
very easily. They are easily picked up with a 
forceps. The pocket-like nature of these valves is 
clearly demonstrated (Figure 5). 

This exercise takes about thirty minutes and is 
an introduction to various other studies for which 
the pupils can easily get material, such as the calf 
heart, which is a more standard type of labora- 
tory exercise. 







RING STAND 
RUBBER 

















FIGURE 6 


Simple, homemade manometer. 


RUBBER TUBING 


GLASS Y-TUBE 


RUBBER TUBING 


THISTLE TUBE 


FIGURE 7 
Simple, homemade stethoscope. 


A simple hand-made stethoscope is passed 
around the class and each pupil listens to his own 
heart beat (Figure 7). A record on heart sounds 
distributed by one of the pharmaceutical com- 
panies is run off to give the pupils an idea of how 
these sounds are recorded. The above technique 
takes about fifteen minutes. 
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Color Experimentation 


By DARRELL H. BEACH, L’Anse Creuse High School, 
Mount Clemens, Michigan 


When teaching the theory of color, here is a 
substitute for prism or spectroscope. 

The materials needed will cost you less than 
half a dollar. A box of cake coloring and nine 
test tubes are the necessary materials, or any 
common receptacle can be used in place of the 
test tubes. Most cake coloring kits contain four 
primary colors: red, yellow, green, and blue. 
However, the spectrum has a color range of red, 
orange, yellow, green, blue, indigo, and violet. 
Following is the method to employ in producing 
the substitute spectroscope: 

Place a few drops of the red sample into a 
receptacle of the desired size and dilute with 
water until the desired shade is reached. 

Next place a drop or two of yellow and a drop 
of red into a second receptacle. Continue blend- 
ing these two primary colors until you get the 
proper shade of orange. 

Using the same method as with the red color, 
dilute some primary yellow until the desired 
shade is reached. Use the same method for green 
and blue as was employed in the red and yellow. 

The next two colors (indigo and violet) need 
some very special care in their preparation. To 
produce the indigo color blend some primary 
blue and green until the shade of blue-green 
matches that end of the continuous spectrum. 
The violet color may be attained in the same 
manner as the indigo, by merely employing the 
same procedure with red and blue. 

Altogether you should have seven receptacles 
with these seven spectral colors: red, orange, yel- 
low, green, blue, indigo, and violet. To make the 
set complete, fill a vessel with clear water, or if 
you prefer, make a colloidal suspension of white 
water paint. This is to represent the combined 
spectrum. In all probability, the white color will 
stimulate a lot of discussion, especially when you 
say that white is not a color but instead all of 
the spectrum striking the retina of the eye. Now 
you will want to add a ninth member to your set. 

You have guessed it. The ninth member is 
black. Black is the most difficult member of the 
set to produce. Take primary green and primary 
red and blend them in water. You will combine 
the proportions of each until eventually you will 
have complete absorption and black as a result. 
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Mr. William Fischer, science department head, demon- 
strating electroplating with a Lab-Volt unit. 





Middletown Township High School (west wing), Middletown, N. J. 


sé 
gh - lt POWER STATIONS hove really proved themselves here” reports Bill Fischer, 
head of the science department at Middletown High School. 


“More than a year of heavy usage has proved to us that Lab-Volt Units are the best means of 
supplying A.C. and D.C. power for our electrical experiments. Not one malfunction has occurred to 
slow us down, and savings over other permanent power supply systems have completely equipped 
our labs with top quality apparatus such as that in the photo. | do not hesitate to recommend 
Lab-Volt Power Stations as the wholly practical and economical solution to the problem of supplying 


variable A.C. and D.C. power for science labs.” 
=> SEND TODAY for complete information on £o4-\ fo// POWER STATIONS, now available in 
portable or recessed models. 


sts 
Reka 


V8 E BUCK ENGINEERING COMPANY, Inc. 


36 MARCY STREET, FREEHOLD, NEW JERSEY e FREEHOLD 8-1111 
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More program innovations and 
larger attendance are indicated for 
the Kansas City, Missouri, Conven- 
tion March 29-April 2 than for any 
of NSTA’s seven previous national 
gatherings. 

This is the word relayed to your 
editors by our special French Under- 
ground, which has wormed its way 
into secret sessions of the Planning 
Committee (watch for roster names 
and picture in October) and has set 
up listening posts in every corner of 
the land—even in Chicago and San 
Jose (where the 1961 and 1962 con- 
claves will convene). We promise 
to use this source to the fullest in 
bringing “Convention Notes” to 
readers of TST during the next few 
months. 


KC CONVENTION THEME 


President Decker, it is reported, 
encountered almost no committee op- 
position to his proposal of the con- 
tinuous program in science as the 
focus of attention in KC. He was 
strongly supported in this by Mildred 
“Mims” Ballou (Des Moines, Iowa). 
College scientists John Bruekelman 
(Emporia, Kansas), Bob Sherman 
(Denton, Texas), and Don Hender- 
son (Grand Forks, North Dakota) 
insisted on attention to scientific re- 
search and its applications in various 
fields. Discussion, then a coffee (?) 
break, and agreement was reached 

uickly. Chairman Dorothy Tryon 
(Detroit, Michigan) ruled that the 
theme for KC-1960 is: “Current 
Science and the K-12 Program.” 

Coordinator of local arrangements 
Dewey Miner (Kansas City, Mis- 
souri) and Sr. Anna Joseph (also of 
Kansas City) are arranging tours and 
teacher and student exhibits tied in 
with this theme. The exhibits, for 
example, will not be simply a cafe- 
teria offering, but will be arranged to 
portray teaching and learning about, 
say, energy through all grades. 

Commercial exhibitors, too, will be 
encouraged to display their teaching 
materials in a K-12 pattern. (NSTA 
Headquarters reports that 85 booths, 
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all 10’ x 10’, will be set up; also 
that time to visit these will be pro- 
vided in the program schedule. ) 

Committeeman Otis Allen (Green- 
wood, Mississippi) will see to it, 
we're told, that the ever-popular 
“Here’s How I Do It” sessions also 
carry out the K-12 theme. (Also, he 
says to tell all of you who would like 
a 15-minute spot in these sessions to 
write to headquarters. ) 


RELAXATION FROM WORK 


“KC is to be the friendliest con- 
vention of all,” says Edith Link 
(Holts Summit, Missouri and Presi- 
dent of the MSTA). So, our Under- 
ground tells us, she and Lucille 
Berlin (Tulsa, Oklahoma) are ar- 
ranging two mixers at KC—an 
“early bird” affair on Tuesday, 
March 29 and a “big western” on 
Wednesday, the 30th. 

The annual banquet will be held 
Friday evening, April 1, and on 
Saturday is a special luncheon with 
the Missouri Science Teachers As- 
sociation as host (but you buy your 
own meal ticket! ). 

Special agent WP tells us that 
other meal functions scheduled for 
KC-1960 include a luncheon for 
supervisors, an elementary science 
luncheon (new this year), the an- 
nual B-I-E luncheon, the Life Mem- 
bers’ breakfast, and other breakfasts 
for college or university and state 
groups. (Write to NSTA Head- 
quarters to make arrangements for 
these, also. ) 


FEATURES 


Several top speakers have already 
been secured for the KC Convention, 
secured just as firmly as possible at 
this early date. Among these are: 
Dr. Linus J. Pauling, Professor of 
Chemistry at Caltech; Dr. John 
Fischer, Dean of Teachers College, 
Columbia University (since August 
1, formerly superintendent of schools, 
Baltimore, Maryland); Dr. John R. 
Heller, Director of the U. S. National 
Cancer Institute, Bethesda, Mary- 
land; and Dr. Velma Linford, State 








Superintendent of Public Instruction, 
Cheyenne, Wyoming. There are still 
others, and dozens of our own 
colleagues in science teaching at all 
levels will as usual participate in 
panels, symposia, and discussions. 

One of our agents reports that the 
convention committee is planning a 
“curriculum swap shop.” They hope 
to have a large number of curriculum 
guides, courses of study, and syllabi 
on hand for examination—also to set 
up a plan so that you can trade in, 
say, two or three copies of your own 
curriculum guide and take others in 
exchange. (So if you don’t have a 
K-12 curriculum guide, or even for 
K-1, better get busy and write one 
before next March 29. ) 

General sessions and the Exposi- 
tion of Science Teaching Materials 
will be held in the beautiful Music 
Hall of the KC municipal convention 
center. Meal functions and many 
other sessions are scheduled in the 
Muehlebach and Phillips Hotels, 
designated as headquarters hotels 
for the convention. 

Sessions for science supervisors, 
consultants, and coordinators will be 
conducted under NSTA sectional 
status for the first time. The group 
unanimously petitioned for this in 
Atlantic City, and approval was 
enthusiastically voted without dis- 
sent by the Board of Directors July 
2 in St. Louis. 

We have learned that a deep, dark 
plot is afoot to make registered at- 
tendance at KC the largest ever for 
NSTA. Denver holds the record 
(1863) with Atlantic City (1714) 
in second place. Given a decent 
break in the weather, KC registra- 
tions will hit 2500 (a arantee, 
we're advised, by officers of adjacent 
state science teachers associations ). 

Plan now to be in Kansas City, 
March 29-April 2 (where “every- 
thing’s up to date” and “they cain’t 
say no”). Watch for the advance 
information and registration bro- 
chure; it will be mailed to reach you 
about January 2. 
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Lessons learned in developing steels for rockets and supersonic planes are 
bringing closer the time man can travel at four times the speed of sound. 


Steel research widens your world... 


Everybody likes to look ahead, and that includes 
the people of United States Steel. Now under way 
in our Research Center, and in our plants all 
across the land, are projects that will mean a host 
of new steels to lighten your work . . . brighten 
your leisure . . . widen your world. 

Among the interesting developments are the 
world’s widest thin-gauge alloy and stainless steel 
sheets, “sandwich” rolled for defense missiles and 
aircraft through a new technique developed and 
refined by U. S. Steel. Another is a missile steel 
with a tensile strength level of 280,000 pounds 
per square inch, or six times greater than that of 
sheet steel used in automobile bodies and fenders. 


And still others are vinyl plastic coated sheets of 
beauty and durability, and patterned vitreous 
enameled stainless sheets for many applications. 

To give the nation more and better steels, we 
have spent almost four billion dollars since 1945 
on the improvement of existing facilities and the 
addition of others. And we are going right ahead, 
adding new facilities and improving existing 
ones, in the face of mounting costs and inade- 
quate depreciation allowances. 

Our investment in modern research and pro- 
duction facilities is a continuing source of story 
material for those who report the progress of 
America in words and pictures. 


Watch THE UNITED STATES STEEL HOUR on television. See your newspaper for time and station. 





(iss) United States Steel 








» Secondary Science Congerence 


A national work-conference on selected problems 
of secondary school science (grades 7-12) will be 
held November 7-10 in W ashington, D. C., by NSTA 
under a grant of $14,000 from the National Science 
Foundation. An invitational conference, some 40 
representatives of classroom teachers, supervisors, 
principals and superintendents, college and univer- 
sity scientists, professors of education, and state edu- 
cation department personnel will face the issues and 
prepare a report. This will be aimed at providing 
guidance for the re-shaping of science courses and 
curricula, together with the provision of suitable 
personnel, facilities, and materials for instruction. 

A sequel to the NSTA-NSF conference on ele- 
mentary science held in May 1958, the secondary 
science conference is being planned by a Confer- 
ence Committee under the chairmanship of Dr. Rob- 
ert Stollberg, Professor of Science and Education, 
San Francisco State College. 


» Regional Wcetings 

Viewed briefly in chronological order, 
schedule for 1959-60. 

September 27-29: Tri-state (Maine, New Hamp- 
shire, Vermont) invitational conference on K-12 
programs in science at Concord, N. H. Planning 
is under chairmanship of Mr. Frank W. Brown, Asso- 
ciate Director of Secondary School Services, State of 
New Hampshire Department of Education. 

October 23-24: Sixth Annual Texas Conference 
for the Advancement of Science and Mathematics 
Teaching, Austin. NSTA is a co-sponsor and Presi- 
dent Decker will address the conference. 


November 27-28: New York City; regional, invi- 
tational conference on development of K-12 pro- 
garms in science. Mr. Samuel Schenberg heads the 
planning committee. 


December 26-30: Annual joint meeting of NSTA 
and other science teaching societies affiliated with 
the American Association for the Advancement of 
Science—the American Nature Study Society, Cen- 
tral Association of Science and Mathematics Teach- 
ers, National Association of Biology Teachers, and 
National Association for Research in Science Teach- 
ing; Hotel Sherman, Chicago, Illinois; open to all. 
More information will be given later. 


here is the 
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March 29-April 2: Eighth Annual Convention of 


NSTA, Kansas City, Missouri. 

April (tentative) : Joint meeting in Canada of 
NSTA and Canadian science teachers. 

July 1-2 (tentative): In Los Angeles, California; 
regular summer meeting of NSTA in conjunction 
with Annual Convention of NEA. 


» Soard of Directors 


At the helm of NSTA for 1959-60 are the follow- 
ing persons serving as Executive Committee (offi- 
cers) and Regional Directors with terms expiring 
June 30 of the years in parentheses. These two 
groups together comprise the Board of Directors. 


Executive Committee 


President—Dr. Donald G. Decker, Colorado State 
College, Greeley (1960). 

President-Elect—Mr. Robert A. Rice, Berkeley 
High School, Berkeley, California (1960; President 
1960-61). 

Retiring President—Dr. Herbert A. Smith, Uni- 
versity of Kansas, Lawrence (1960). (Currently on 
leave to U. S. Office of Education. ) 

Secretary—Mrs. Sylvia Neivert, Bay Ridge High 
School, Brooklyn, New York (1960). 

Treasurer—Mr. J. Donald Henderson, University 
of North Dakota, Grand Forks (1961). 

Executive Secretary—Mr. Robert H. Carleton, 
1201 Sixteenth Street, N. W., Washington 6, D. C. 


Regional Directors 


Recion I—Mr. Frederick R. Avis, St. Marks School, 
Southborough, Massachusetts (1961). 

Recion II—Mr. C. Richard Snyder, Radnor High 
School, Wayne, Pennsylvania (1960). 

Recion II1I—Dr. Ruth E. Cornell, Wilmington Pub- 
lic Schools, Wilmington, Delaware (1961). 

Recion IV—Dr. Archie L. Lacey, Grambling State 
College, Louisiana (1960). 

Recion V—Dr. Albert Piltz, Detroit Public Schools, 
Michigan (1961). 

Recion VI—Dr. J. Hervey Shutts, Minneapolis Pub- 
lic Schools, Minnesota (1960). 
Recion VII—Dr. Horace H. Bliss, 

Oklahoma, Norman (1961). 
Recion VIII—Mr. Eugene Roberts, Polytechnic 
High School, San Francisco, California (1960). 


University of 
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PLANNING TO USE THE 


SEMIMICRO CHEMISTRY METHOD 
IN YOUR HIGH SCHOOL? 


Realizing our responsibility as the leading manufacturer in this 
industry, Kewaunee-Technical has designed a complete line of 
laboratory tables for the teaching of Semimicro chemistry. 


Included in our new twenty-four-page catalog is a complete 
line of laboratory tables, lists of apparatus and glassware and 
several floor plans. 













WRITE FOR YOUR FREE COPY OF 
THE SECTION 5B CATALOG TODAY! 


KEWAUNEE |~/ 


MFG. Co., 5122 S. Center St., Adrian, Michigan 











FURNITURE, INC., 3013 Front St., Stotesville, N.C. 











» Program 
1959-60 


According to plans for the year ahead—the eighth 
in FSAF history—students will be encouraged and 
recognized for superior achievement, teachers will 
be helped to do scientific research, a study will be 
made of teacher effectiveness, FSAF service book- 
lets will be reprinted, certain on-going projects will 
be continued, and plans for a Future Scientists of 
America student program will be developed. De- 
tailed items and budget projected for 1959-60 are: 


1. Reprinting of booklets $ 5,000.00 
2. Continuing projects 6,500.00 
3. On-the-Job Research 10,500.00 
4. Teacher effectiveness study 500.00 
5. FSA student activities 15,000.00 
6. Committee and field services 2,500.00 
7. Science Achievement Awards* 20,000.00 
Sub-total 60,000.00 

‘ 8. Administrative service charge 10,000.00 
Total to be raised $70,000.00 


*Sponsored by the American Society for Metals 


» Administrative Committee, 
1959-60 


Activities and budget for NSTA’s Future Sci- 
entists of America Foundation are developed by an 
Administrative Committee, which, after approval by 
the Board of Directors, then carries out the program. 
The group responsible for this year’s program is as 
follows (terms end in year indicated). 

Dr. Zachariah Subarsky, Chairman, Coordinator 
of Special Science Activities, Bronx High School of 
Science, New York City (1960). 

Mr. Robert H. Carleton, Executive Secretary, 
NSTA, Washington, D. C. 

Dr. Harold Cassidy, Associate Professor of Chemis- 
try, Yale University, New Haven, Connecticut 
(1961). 

Dr. Donald G. Decker, Dean of the College, Colo- 
rado State College, Greeley (1960). 

Mr. J. Donald Henderson, Associate Professor of 
Physics, University of North Dakota, Grand Forks 
(1961). 
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Dr. Paul DeH. Hurd, Professor of Education, 
Stanford University, California (1962). 

Dr. Philip G. Johnson, Chairman, Nature, Science, 
and Conservation Education, Cornell University, 
Ithaca, New York (1960). 

Mr. Robert A. Rice, Head of Science Department, 
Berkeley High School, Berkeley, California (1961). 

Miss Dorothy Tryon, Head of Science Department, 
Redford High School, Detroit, Michigan (1961). 

Dr. Randall M. Whaley, Associate Dean, School 
of Science, Education, and Humanities, Purdue Uni- 
versity, Lafayette, Indiana (1962). 


» Roster of Sponsors 


It is indeed gratifying that even in the “lean 
months” of summer, contributions in support of 
FSAF have continued to come in. A total of $9,450 
has been received since June 1, 1959. Listed below 
are the sponsors who have contributed in the past 
six months through July 22: 

Allied Chemical Corporation 

American Can Company 

American Cyanamid Company 

Armco Foundation 

The Atlantic Refining Company 

The Bristol-Myers Fund 

The Bullard Company 

Champion Spark Plug Company 

Chrysler Corporation 

The Dow Chemical Company 

Fisher Foundation 

The General Foods Fund, Inc. 

P & H Harnischfeger Corporation 

International Harvester Company 

The International Nickel Company, Inc. 

The Johnson Foundation 

Kennecott Copper Corporation 

Eli Lilly and Company 

The Maytag Company Foundation 

Monsanto Chemical Company 

Owens-Illinois 

The Procter & Gamble Fund 

Raytheon Company 

Rohm & Haas Company 

Sheraton Corporation 

Socony Mobil Oil Company, Inc. 

Sprague Electric Company 

Standard Oil Company (New Jersey) 

Stauffer Chemical Company 

West Virginia Pulp & Paper Company 
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Be a Better 
Breakfast Booster in BETTER 
Your Community. BREAKFASTS 


Basic Cereal Breakfast BUILD 
is moderately low in fat BETTER 


and provides quick FAMILIES 
and lasting energy. 


Better Breakfasts 

are eaten by only 

one-half the people. 

Better 
Breakfasts mean 
better grades. 


Breakfast Source Book— 
new edition now 
ra) 


Better Breakfast school Basic Cereal and Milk 


and community programs 


Breakfast just 
are planned now. 


as nutritionally 


efficient as a 
Better Breakfasts bacon and egg 


increase mental and heonl ious 
physical efficiency. 





CEREAL INSTITUTE, INC. 135 South La Salle Street, Chicago 3 


A research and educational endeavor devoted to the betterment of national nutrition 
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DARWIN AND 
Himmelfarb. 
575 Madison Ave., New York 22, N. Y. 


THE DARWINIAN REVOLUTION. Gertrude 
480p. $5.95. Doubleday and Co., Inc., 
1959. 


In this hundredth anniversary year of the publication 
of the Origin of Species, it is most appropriate that Dr. 
Himmelfarb’s research on Darwin and Darwinism be pub- 
lished in this extremely readable book. Throughout the 
book she explores scores of misconceptions concerning 
Darwin, his predecessors and his contemporaries. All too 
often we picture our heroes of the past as unerring men 
without human frailties. Such is the case of Charles 
Darwin. Without detracting from the greatness of Dar- 
win’s contribution to science, the author sets the record 
straight regarding the influence of his grandfather, the 
role of his father, his associations with contemporaries, 
his voyage on the Beagle, the events surrounding the 
publication of the Origin, and the subsequent controversy. 

The documentation in this book is remarkably complete 
with over a thousand citations, many from Darwin’s per- 
sonal correspondence. The book itself is organized into 
six “books” with these titles: Pre-history of the Hero, 
Emergence of the Hero, Emergence of the Theory, Recep- 
tion of the Origin, Analysis of the Theory, and Darwinism. 
This brilliantly written book deserves wide circulation. 
Biology teachers especially will find it of interest. 

Harvey A. FEYERHERM 
Northern Illinois University 
DeKalb, Illinois 


SCIENCE AND EDUCATION AT THE CROSSROADS: A VIEW 
FROM THE LABORATORY. Joseph W. Still. 140p. $3.75. 
Public Affairs Press, 419 New Jersey Ave., S.E., Wash- 
ington 3, D. C. 1958. 


This volume, by a medical man who is also a thoughtful 
research worker, administrator, and statesman, takes the 
view that a rational application of scientific principles, 
and of the life sciences, may yet save civilization and 
mankind. The book is in two main parts. The first sec- 
tion is concerned primarily with the problems of the 
teaching of the sciences in the U. S. The second section 
is concerned with the use of the biological sciences to 
meet the underlying problems of international friction. 

In the first part we are faced with the wondrous cir- 
cumstances of our educational system, which seems to try 
to get something for nothing, and gets what it pays for. 
We are confronted with the Russian example in education, 
and then are presented with some proposals for correcting 
our deficiencies without copying the system we feel we 
are competing with. Dr. Still points out the futility 
involved in the search for the “gifted,” as well as in trying 
to “produce” scientists. He notes that the inclination to 
be a scientist is difficult to nurture, and especially so 
when our culture makes it clear that a scientist is hardly 
a citizen. That the Soviets are successful in nurturing 
the scientific inclination can no longer be ignored. 
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In the second part of the book Dr. Still effectively 
shows that much of the unrest in the “underdeveloped” 
parts of the world is: (1) Of strictly biological origin; 
(2) Largely of our own doing; and (3) Subject to useful 
and peaceful direction and solution; if we (4) Use the 
biological scientist and education as a political tool. Even 
for those who can only react to arguments based on per- 
sonal survival the struggle to “develop” rapidly the 
“underdeveloped” should be paramount. “The prize of 
success will be world peace. The penalty for failure may 
be world death. We have no choice but to accept the 
challenge. To debate ‘whether’ under these conditions is 
absurd.” 

The principles and thoughts outlined in this book will 
seem easy to the science teacher, but they are not obvious. 
An understanding of them should be required of every 
science teacher, because it is only through the students 
we teach that a rational approach to our world can arise. 

Jack BENNETT 
Northern Illinois University 
DeKalb, Illinois 


Soviet SPACE SCIENCE, THE RussIAN STORY OF ARTIFI- 
ciaL Sarevuires. Ari Shternfeld. 36lp. $6. Basic 
Books, Inc., 59 Fourth Ave., New York 3, N. Y. 1959. 


This book is an excellent survey of astronautics. The 
translation from the Russian version is done without loss 
of scientific meaning. The psychological approaches to 
scientific findings in the science of astronautics are fea- 
tures of this book which hold the scientific reader. The 
ideas presented are clearly stated and systematically 
organized. The usual confusion of terminology seems to 
be absent from this report. 

The book contains a comprehensive survey of the ex- 
periments and researches being conducted in the various 
countries of the world in the field of astronautics. The 
author seems to have as accurate a knowledge of Ameri- 
can work in this scientific field as he has of the accom- 
plishments of the Russian scientists. Since much of the 
data relative to the Russian accomplishments in astro- 
nautics has not been translated into English, this book 
gives the American scientist an opportunity to become 
familiar with Russian scientific work in the field. 

The chapters in the book deal with such topics as the 
laws of motion demonstrated by artificial satellites, satel- 
lite orbits and their geometry, kinds of rocket engines, 
launching technics, construction of satellites, man’s prob- 
lems in space to be anticipated, possible space ship prob- 
lems, problems of communications from space to earth, 
return to earth procedures, return to space problems, trips 
to the moon procedures, and finally, possible uses of space 
ships in science research. 


Loren T. CALDWELL 
Northern Illinois University 
DeKalb, Illinois 
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Important news about the first books to come out of the 














During the past three years the Physical 
Science Study Committee, a group formed 
at M.LT., has been working on a program 
of fundamental importance: to reshape the 
teaching of physics in secondary schools in 
the United States. 


One vital part of this work has been the 
commissioning of distinguished scientists to 
write books which will explain the essence 
and satisfactions of their work to searching 
minds of all ages. The first five Science 
Study Series books, in soft covers and de- 
signed for wide distribution and sale at pop- 
ular ‘prices, are now being published by 
Doubleday Anchor Books. 


During the coming year, at least fifteen of 
these cogent, readable, illustrated books 
will be made available. Ultimately, the Sci- 
ence Study Series will comprise more than 
seventy paper-back volumes. They will 
range over the key topics of modern physics 
and geophysics. They will highlight the 
relationships between the physical sciences 
and the life sciences. They will revive the 
most stirring eras in scientific history and 
the lives of the great scientists. Although 
an occasional classic will be included in 
the Series, most of the titles are being espe- 
cially written to meet the vast and ever- 
growing needs of an American public whose 
future may well depend on its scientific 
awareness. 


In addition to the books listed elsewhere in 
this advertisement, future volumes are now 
being prepared by such eminent scientists 
and authors as I. Bernard Cohen, Rene 


Dubos, Freeman J. Dyson, Laura Fermi, 
Donald G. Fink, William A. Fowler, Alan 


Holden, Bernard Jaffe, Alexander Kolin, 
Philip Morrison, Robert M. Page, Bruno 
Rossi, Victor F. Weisskopf, Jerome B. Wies- 
ner, and Robert R. Wilson. 





“There just weren’t any such books 
when I was a high school student. 
How lucky those who want to learn 
about science will be to have them. 
These books are written by men who 
know first-hand what is important and 
what isn’t, what is known and what 
still is not understood, what can be 
validly explained in simple terms and 
what can’t. And, through the facts and 
explanations glows a true and real 
background of science and scientists 
which no non-participant could pro- 
vide .. .”—JOHN R. PIERCE, Director of 
Research, Communications Principles, 
Bell Telephone Laboratories. 


“The Series is superb ... The discus- 
sions are clear and to the point, and 
certainly should prove thrilling and ex- 
citing reading, not only to youngsters 
but to intelligent oldsters as well.’’— 
CHAUNCEY D. LEAKE, President-Elect, 
American Association for the Ad- 
vancement of Science. 











Board of Editors 


PAUL F. BRANDWEIN 
The Conservation Foundation; 
Harcourt, Brace and Company 


JoHN H. DuRSTON 
PSSC; Educational Services Incorporated 


FRANCIS L. FRIEDMAN 
Professor of Physics, M. 1. T. 


SAMUEL A. GOUDSMIT 
Chairman, Physics Department, 
Brookhaven National Laboratory 


BRUCE F. KINGSBURY 
PSSC; Educational Services Incorporated 


PHILIPPE LECORBEILLER 
Professor of Applied Physics and General 
Education, Harvard 


GERARD PIEL 
Publisher, Scientific American 


HERBERT S. ZIM 
Golden Press 





The Science Study Series is available wherever Anchor Books are sold, and is distributed 
to high school students and teachers by Wesleyan University Press, Columbus, Ohio. 


For further information, please write to 
DOUBLEDAY & COMPANY, INC., 575 MADISON AVENUE, NEW YORK 22, N. Y. 


Physical Science Study Committee 
THE SCIENCE STUDY SERIES 





The first five titles in the Series 
to be published September 10: 
THE NEUTRON STORY 


By Donald J. Hughes, Brookhaven National 
Laboratory. An absorbing survey of the nature 
and the uses of the neutron in the atomic age. 
“Most concise and clear introduction to neutron 
physics.”’—HAROLD T. PETERSEN, JR., Westinghouse 
Science Talent Search Winner, Valley Stream, 
New York 39 drawings, index, 95¢ 


MAGNETS: 
The Education of a Physicist 


By Francis Bitter, M.1.T. “MAGNETS is a little 
gem. It is a masterpiece. This combination of 
autobiography and popular scientific exposition 
is very rare and extraordinarily effective in hu- 
manizing the whole subject.’’—B. ALDEN THRESHER, 
Chairman, College Entrance Examination Board 

27 drawings, index, 95¢ 


SOAP BUBBLES AND THE FORCES WHICH 
MOULD THEM 


By Sir Charles Vernon Boys. “SOAP BUBBLES 
is a superb classic that I am delighted to have 
available once more. It is as fresh as ever, and 
remains just the sort of book by a distinguished 
scientist . . . that can capture the imagination of 
the young (and the old).’’—DEREK J. DE SOLLA 
PRICE, The Institute for Advanced Study 

69 drawings, 95¢ 


ECHOES OF BATS AND MEN 


By Donald R. Griffin, Harvard University. How 
bats, porpoises, beetles, electrical engineers, and 
blind men use echoes to navigate. “‘An almost 
ideal popularization of science: lucid without be- 
ing condescending, authoritative and thoroughly 
scientific, but more fascinating than most novels.” 
—GEORGE GAYLORD SIMPSON, American Museum of 
Natural History 15 drawings, index, 95¢ 


HOW OLD IS THE EARTH? 


By Patrick M. Hurley, M.1.T. Provocative new 
theories on the origin and nature of the earth, 
with emphasis on recent findings on the earth’s 
interior radioactivity. 

27 drawings, 8 halftones, index, 95¢ 


Forthcoming titles available 
early in 1960 include: 
The Physics of Television * Galileo * Crystals 


and Crystal Growing * Radio Astronomy * The 
Birth of a New Physics * Waves and the Ear 
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Prepared by NSTA Teaching Materials Review Committee 
Dr. Robert A. Bullington, Chairman 
Northern Illinois University, Dekalb 


Tue Perspective Universe. James P. Calk. 67p. $2.75. 
Exposition Press, Inc., 386 Fourth Ave., New York 16, 
N. Y. 1959. 


Statement of the author’s hypothesis of the geophysical 
origin and nature of our galaxy, our solar system, our sun, 
and our earth. It is an interesting book since it challenges 
the reader to agree or disagree with the author's explana- 
tions. A reference book for the lay student of geophysics. 
Its accuracy cannot be determined at this present state of 
factual data in the field of geophysical literature. 


Our Eartu. Arthur Beiser. 123p. $2.95. E. P. Dutton 
& Company, 300 Fourth Ave., New York 10, N. Y. 1959. 


Gives the latest information about the size of the earth, 
its position in the solar system, its composition and sur- 
face, and its atmosphere and magnetic field. Concludes 
with the latest theory for the origin of the earth and its 
possible life history. This book gives indication of having 
great authenticity. A good reader for all students of the 
earth sciences. 


Finp A CAREER IN ELectronics. Wallace West. 158p. 
$2.75. G. P. Putnam’s Sons, 210 Madison Ave., New 
York 16, N. Y. 1959. 


Gives reader an exploratory overview of the field of 
electronics and its vocational opportunities. Explains 
needed aptitudes, essential high school courses, college 
requirements, and other guidance aids. Also contains 
some interesting electronics projects. Illustrated with 
photographs. Suitable for junior and senior high. 


DARWIN, WALLACE, AND THE THEORY OF NATURAL SELEC- 
TION. Bert James Loewenberg. 97p. $5. 1959. Pub- 
lished by Arlington Books and distributed by Taplinger 
Publishing Co., Inc., 119 W. 57th St., New York 19, 
N. Y. 


An exciting account of the relationship of Wallace and 
Darwin in developing the Theory of Natural Selection. 
To quote the author, “Wallace helped Darwin to become 
the man he really was.” wt 4 are the two pertinent 
papers read at the Linnean Society. 
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FUNDAMENTALS OF NUCLEAR ENERGY AND POWER REAC- 
tors. Henry Jacobowitz. 144p. $2.95. John F. Rider 
Publisher, Inc., 116 West 14th St., New York 11, 
N. Y. 1959. 


The book discusses qualitatively the elementary con- 
cepts of nuclear physics. Fission process and chain reac- 
tions are explained in order to acquaint the reader with 
the mechanism of the release of nuclear energy and its 
control for peaceful uses. Nuclear reactors, their opera- 
tion and uses are clearly explained. Simple, up-to-date, 
and well illustrated through pictorial representation. Very 
useful by those who wish to have an understanding of 
the advances in applied nuclear physics. 


THe Moon. George Gamow. 120p. $2.75. Abelard- 
Schuman, Inc., 404 Fourth Ave., New York 16, N. Y. 
1959. 


Contains the most recent data known about the moon. 
Explains clearly the moon’s orbit, gravitation, eclipses, 
origin, chemical composition, atmosphere, and terrain. 
The history of the moon and the moon rocket presented 
in understandable terms. Many illustrations and actual 
photographs included. Revision of the 1953 edition. 
Easily read by junior high and senior high school students. 





NSTA Teaching Materials 
Review Committee 


Reviews and reports on teaching materials used 
in elementary and secondary school science 
programs will be continued in this series. NSTA 
and Northern Illinois University are cooperating 
in this joint project and the committee will be 
chaired by Dr. Robert A. Bullington. Suppliers 
and publishers are requested to send duplicate 
copies directly to Dr. Bullington of any teaching 
materials or books sent to NSTA. 

The full roster of committee members will 
appear in a later issue of TST. 
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WHIZ ELECTRIC MOTORS Assembly Kit 


15¢ flashlight cell operates. 
A real running electric motor available at such a low price 
because you buy direct from manufacturer. All necessary parts, 
wire, and illustrated instructions are included. 4" thick base is 
pre-punched for exact positioning of parts. Students will be 
amazed, and it will not be long before they are performing many 
interesting experiments. Stimulates scientific interest. Order for 
those students interested, or for the entire class. Many schools 
order by the hundreds. 
H. Edgar Riegle, Sup. Prin., Stewartstown Public Schools, writes 
“An excellent project for science students.” 
Price 35¢ per kit, 12 or more 25¢ per kit—Postpaid anywhere in 
U. S. A. Individually packaged in plain wrapper. Prompt 
Shipment. 

Credit extended to teachers and schools. 


ELTRO COMPANY 
P.O. Box 171-A, Deer Park N. Y. 





Announcing the NEW 1959 
Welch CHART of the ATOMS 


CHART AND KEY COMPLETELY REVISED WITH LATEST 
OFFICIAL DATA ON ALL 102 ELEMENTS 
THROUGH NOBELIUM 
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Edited by 
DR. WILLIAM F. MEGGERS, National Bureau of Standards 
No. 4854. Chart lithographed in six colors— 
non-glare, plastic coated. Each $7.50 with Key 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. T, Chicago 10, 
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382 


Wuy You Are You. Amram Scheinfeld. 17lp. $3.50. 
Abelard-Schuman, Inc., 404 Fourth Avenue, New 
York 16, N. Y. 1958. 


This book is subtitled “The true adventure story of 
how you came to look, think and act as you do,” and is 
appropriate for children of 8 to 12 years. It is the excel- 
lent quality of Scheinfeld’s other books on human biology 
and heredity, but is specifically adapted to children. As a 
geneticist the reviewer would take issue with some of the 
illustrations and similies if the book were intended for 
high school or older readers. It should be a tremendous 
boon to parents who are perplexed at how to effectively 
answer a child’s questions about his origin and _ indi- 
viduality. 

The facts of gamete production, fertilization, and de- 
velopment are handled gracefully and on the child’s 
terms. The reasons behind human differences, sexual, 
hereditary, and environmental, are explained in an honest 
and reasonable way. New words are carefully explained 
and pronounced, so that no third grader should experience 
undue difficulty reading the book. 


Lire Gores On. Second Edition. R. Will Burnett, Jessie 
Williams Clemensen, and Howard S. Hoyman. 56p. 
96¢. Harcourt, Brace and Co., Inc., 750 Third Ave., 
New York 17, N. Y. 1959. 


A separate booklet on sex education to supplement 
standard biology texts. Covers basic anatomy and physi- 
ology of the human reproductive system, principles of 
heredity, pre-natal and post-natal development, growing 
up, and marriage. Valuable resource for high school. 


BoMBER PLANES THAT MApbE History. David C. Cooke. 
72p. $2.50. G. P. Putnam’s Sons, 210 Madison Ave., 
New York 16, N. Y. 1959. 


Gives the development of the bomber plane between 
1912 and 1958. Suitable for the aviation-minded junior 
high student. Interestingly written and well illustrated. 


Colbert. 
432 Fourth Ave., 


Minyions or Years Aco. Edwin H. 
$2.75. Thomas Y. Crowell Co., 
York 16, N. Y. 1958. 


150p. 
New 


Takes the reader into world of prehistoric life. The 
work and equipment of paleontologist described. Shows 
how interpretation of fossils by paleontologist leads to 
understanding of emergence of life forms. Development 
of earth, climates, and man described. Miecvated with 
drawings. Indexed. Excellent for middle grades and 
junior high. 


Patricia 
Inc., 210 


CHANGING THE Face oF NortTH AMERICA. 
Lauber. 94p. $2.50. Coward-McCann, 
Madison Ave., New York 16, N. Y. 1959. 


Gives an appreciation of the magnitude of the St. 
Lawrence Seaway. Historical survey treats the work of 
explorers and traders along the early water routes, and 
the vision the French had of the significance of the Great 
Lakes and St. Lawrence. The growth and development 
of the waterway, the natural resources of the Great Lakes 
region, the advantage of cheap bulk water transport, and 
the new seaports which the seaway will create are 
described in a style ne to the middle grade and 
junior high student. Illustrated photographs and maps. 
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A Zoo or My Own. Cornelius Conyn. 192p. $3. The 
John Day Company, 210 Madison Ave., New York 16, 
N. Y. 1958. 


Gives information about unfamiliar mammals, birds, 
and reptiles. Contains accurate and interesting data in a 
story form. Enjoyable reading material for the junior 
high school age. 


CAREERS AND OPPORTUNITIES IN ENGINEERING. Phillip 
Pollack. 140p. $3.50. E. P. Dutton and Co., 300 
Fourth Ave., New York 10, N. Y. 1959. 


Lists personal and professional qualifications. Describes 
various branches of engineering. Points out opportunities 
for women in engineering. Lists educational institutions 
accredited by Engineers Joint Council. Should be useful 
to vocational counselors and to students interested in 
engineering. 


PROFESSIONAL 
READING 


“The Climate of Invention.” By George R. Price. Think, 
June 1959. Points out the need of the inventor by indus- 
try and defense and for living in this modern era; 
examines two opposing views of the inventive process in 
America as negative factors in our progress. 


“Creators of Environment.” By Myron A. Coler. Teaching 
and Learning. Journal of the Ethical Culture Schools of 
New York City, N. Y. 1959. The author reviews the crea- 
tive approach to learning as a means for students to absorb 
the rapidly increasing body of knowledge, especially in 
the sciences. Environment, and people, and teachers 
especially, are the important influences. 


“er 


The Cooperative Approach to Audio-Visual Programs.” 
Department of Audio-Visual Instruction and Department 
of Rural Education, National Education Association, 
Washington, D. C. Report on a research project of 
DAVI’s Committee on County Cooperative Programs. 
Instructional Materials, Cooperative Centers, Staff and 
Center Financing; and Recommendations for programs 
are covered. 


“Extra-terrestrial Geology.” By Robert W. Greenwood. 
Geotimes, 3:8. January-February 1959. A long-range time 
table for extra-terrestrial research starting with those 
which will be earthbound and extending to those in which 
the earth is to be merely the take-off point. 


“The Superintendent’s Viewpoint on Educational Tele- 
vision.” By The Thomas Alva Edison Foundation, New 
York. March 1959. This 28-page publication covers a 
panel discussion before the Region I Conference of the 
National Association of Educational Broadcasters in New 
York on September 20, 1958. Participants were from 
Hagerstown, Md., Newton, Mass., Philadelphia, Pa., and 
New York City, N. Y. 


“Closed-Circuit Television.” By the Board of Education, 
Hagerstown, Md. March 1959. A 50-page progress report 
on teaching in Washington County, 1958 through 1959. 
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SEMI-MICRO FOR SCHOOLS 


CENTRIFUGE 
COMPLETELY SAFE for student use. 
Interchangeable cast aluminum head holds 
10x75 mm tubes and 13 x 100 mm tubes. 
No waiting—stop Centrifuge with slight 
palm pressure. Silent, ruggedly built for 
long life. 

No. T 3080 Waco Separator for 110 volt 
DE GID sisinyscsniarciesinndgacsicenaealaatimenl $47.00 


SSS, 
Only 24¢ each 


HAND FINISHED Spatulas perfectly shaped for semi-micro. 
Corrosion-resistant monel metal with a red plastic handle. 
Blade is slightly dished with a round bottom. 

No. T 10115—Spatulas 175 mm long, 23 x 5 mm blade tapered 
to 3 mm tip. $3.10 per dozen $24.00 per 100 


HOT PLATE 


A 3” personal hot plate for each student. 

Made to specs of Dr. L. F. Fieser for 

organic semi-micro. Nichrome element 

and highly conductive aluminum head. 

Complete with cord set. 

No. T 6612—-Waco hot plate $2.95. 
WRITE FOR FREE SEMI-MICRO 

: Catalog No. T-7 








LABORATORY SUPPLIES AND CHEMICALS 


WILKENS-ANDERSON CO. 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 





200,000 Voit Electrostatic Generator 


Specifications—Height: 17 inches; Diameter: 7 inches; Poten- 
tial: 200,000 volts; Current: 1.5 to 2.5 microamp.; Humidity 
range: 0 to 90% relative humidity; Service life: over 1,000 
operating hours; Motor: 110 volt 60 cycle A.C.; Insulating 
column: Unbreakable vinyl chloride plastic; Metal parts: Base, 
housing, frame and charge collector are aluminum; Bearings: 
Oil impregnated bronze; Weight: 5 Ibs. 


(Van de Graff Type) 


Price: Fully assembled Post Paid $39.50 
Kit form which can be assembled with pliers 


and screw driver Post Paid $24.50 





500,000 VOLT GENERATOR-—These units are similar to the 

above in appearance but are 36” high, deliver 12 microamp., 
and have ball bearing motors and pulleys. They are warranted for 2,000 
operating hours or 5 years. Other models to 1,000,000 V. 


Price: Fully assembled $128.00 F.0.B. Buffalo, N. Y. 


500,000 VOLT GENERATOR KIT 


oe” 
06 


These kits consist of material for « 
high 500,000 volt generater together with drawings and directions for 
assembly. Kit includes belt pulleys, bearings, shafts, plastic tube, pair of 
15” hemispheres and steel frame. All 


handwork has been omitted to cut costs. 


machine work is completed, all 


Weight 25 Ibs 


VACUUM EQUIPMENT 


Price: $31.50 Post Paid, Buffalo, N. Y. 


Mech. pumps for pressure range 1 Atmosphere 


down to 150 microns. $32.50 
Diffusion pumps for pressure down to .01 microns $16.00 
McLeod Gauges for range 1 micron to 1000 microns. $14.00 


Write for Free Spec. Sheets Dept 


MORRIS AND 


294 ELM ST., BUFFALO 3, N. Y. 


LEE 











AUDIO-VISUAL AIDS 


DEPENDENT PLants Group. Designed for use with the 
Unitext Dependent Plants in publisher's Basic Science 
Education Series. Accompanied by very complete 
Teacher's Manual by Bertha M. Parker. For use in upper 
elementary and high school science. Pictures and manual 
show kinds of dependent plants—bacteria, yeasts, molds, 
mushrooms, and their place in nature. Interrelationships 
are stressed. Brief coverage of life cycles and methods of 
reproduction. Similarity of edible and non-edible mush- 
rooms is stressed. Filmstrips: Dependent Plants, 44 
frames; Mushrooms, 45 frames. Color, Set with guide, 
$10.80. 1958. Row, Peterson and Co., 1911 Ridge Ave., 
Evanston, Ill., and Society for Visual Education, Inc., 
1345 W. Diversey Parkway, Chicago 14, Ill. 


Laws OF CONSERVATION OF ENERGY AND MatrTer. Simple 
laboratory experiments introduce and clarify the concept 
that matter and energy may not be created or destroyed. 
A well-defined explanation of Einstein’s equation that 
matter and energy can be converted into one another is 
a fine feature of this film. Suitable for junior and senior 
high school. 8 min. Color $82.50, B&W $45. 1958. 
Coronet Films, Coronet Building, Chicago 1, IIl. 


Our Senses: WHat TuEy Do ror Us. This film presents 
the function and importance of the five senses of the 
body. Cutaway views, animation, and live photography 
are employed to illustrate functions. Aids for defective 
sight and hearing are portrayed. Emphasizes care and 
appreciation of sense organs. Very suitable for elementary 
grades. 11 min. Color $110, B&W $60. 1958. Coronet 
Films, Coronet Building, Chicago 1, Ill. 


Tue Human Bopy: Nervous System. Recommended for 
high school biology, advanced junior high or beginning 
college courses in which students have minimal science 
background. Film is built around reflex arc and includes 
consideration of other aspects of the nervous system. Ani- 
mation is good and technical terminology is held to mini- 
mum. This simplified presentation of the nervous system 
would furnish a ort introduction to the subject. 14 
min. Color $137.50, B.&W. $75. 1958. Coronet Films, 
Coronet Building, Chicago 1, Ill. 


BEYOND THE SOLAR SysTEM. For intermediate and upper 
grades. Discusses the polar constellations, apparent 
motion of stars, star size, distance, and temperature. 
Includes pictures of nebulae and description of the uni- 
verse. Authentic pictures from Yerkes Observatory, Wis- 
consin. Well narrated. 9 min. B.&W. $60. 1958. Coro- 
net Films, Coronet Building, Chicago 1, Ill. 


APPARATUS AND 
EQUIPMENT 


Scrence Toy Coxiiection Kirs. These toy kits contain 
self-directing activities and numerous toys to illustrate 
basic concepts of science. The toys for the most part are 
durable and satisfactorily meet health requirements for 
classroom use. Pointed questions are found in the accom- 
panying manuals with many excellent illustrations to 
demonstrate the experiments to be performed and science 
concepts being illustrated. Each from $1.50 to $4. 


384 


The Color Top incorporates many science concepts. 
Wheels of color blend together to form various hues, and 
musical reeds change pitch with speed. $2. 


The Spectroscope Kit is an excellent visual teaching 
aid for upper elementary and junior high children. Stu- 
dents using this aro have the experience of the 
“exploratory approach to learning.” Seventeen possible 
experiments have been provided from simplicity of seeing 
“colors in the spectrum” to more difficult “calculating the 
frequency of light.” $2. Science Materials Center, 59 
Fourth Ave., New York 3, N. Y. 
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SCIENCE TEACHER 
ACHIEVEMENT RECOGNITION 


A program of awards for teachers to en- 
courage the reporting and dissemination of 
outstanding ideas in the teaching of science. 


Entries may be based on teacher demon- 
strations, laboratory exercises, or other 
activities commonly employed in effective 
science teaching. Entries prepared jointly 
by science teachers and practicing scientists 
are eligible for submission to STAR ‘60. 


Recognition will be in the form of cash 
awards, medallions, plaques, certificates of 
merit, and publication. Awards will be 
presented at the 1960 NSTA convention in 
Kansas City, Mo., March 29 to April 2. 


Conducted by the National Science Teachers 
Association under a grant from the National 
Cancer Institute, U.S. Public Health Service. 


Closing date for submission of entries: 
December 15, 1959. 


HELPFUL SUGGESTIONS ARE OFFERED 


IN 


THESE PUBLICATIONS 


STAR ‘58 Abstracts. Abstracts of 369 entries 
in the 1957-58 program. 1958. 44p. $1.00 


STAR ‘58. Presentation of 11 science teaching 
ideas for laboratory-type activities; selected 
from winning entries in the 1957-58 program. 
1959. 52p. $1.00 


National Science Teachers Association 
1201 Sixteenth Street, N.W. 
Washington 6, D.C. 









STAR Awards for 
science | eachers 


10 AWARDS OF $500 
20 AWARDS OF $250 
25 AWARDS OF $100 


Write NOW and request entry 
form and related materials 





ABOVE: Model 1550-S_ $22.80 


alowud %s occ 


Model CG.311 
list price $29.50 


Model 750-S 
list price $19.15 


SCALE CORPORATION 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 








